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[bookmark: _Toc504484734][bookmark: _Toc458075227]Abstract

Increase in the earthquakes in the State of Oklahoma in recent years has been tremendous with wastewater disposal considered to be the primary reason behind this increase. A large quantity of wastewater is being injected in the Arbuckle-Group and the connected basement in North Central Oklahoma. Because they are not hydrocarbon-bearing, very little information is available about these formations in the region. Additionally, there is a need to understand the dynamics of wastewater disposal process in order to design safe operational practices with proper monitoring. This thesis attempts to address both of these issues.
A major goal of this study is the characterization of the Arbuckle-Group which has been the primary disposal zones in North Central Oklahoma. To better understand the potential hydraulic coupling between the Arbuckle and underlying basement, an integrated subsurface characterization effort has been undertaken to this front by a team of earth-scientists and petroleum engineers. This thesis emphasizes the engineering aspect of that effort focused on Payne County in North Central Oklahoma. Geophysical, geological, and experimental data from various sources have been acquired, analyzed and employed in the model construction of the disposal zones in this area. Injection volumes, wellhead pressure data and well completion reports from 29 injection wells in the study area are acquired from Oklahoma Corporation Commission.  Using a modified-Hall analysis which formed the basis of the work, I constructed a 3D simulation model of the Arbuckle-Group and the underlying basement that defined the lateral distribution, petrophysical properties (including porosity and permeability), and major fault surfaces integrating the available static and dynamic data to characterize the disposal zones, I found the average porosity and permeability of the Arbuckle Group to be around 7% and 10 mD, respectively. The sealing and transmissive nature of a few major faults has been determined as well.
With the help of a suite of reservoir models using Arbuckle-specific data, I devised workflows to better understand the injection well dynamics. Important parameters that affect the disposal process have been identified by a number of Designs of Experiments (DoEs) using relevant uncertain variables and operational parameters. Using modified-Hall analysis I defined normal injection behavior and critically analyzed the safe limits of wastewater disposal operations. A smart and safe disposal-well monitoring scheme is developed based on the learnings, which will help disposal-well management become more economical and environmentally friendly.
xxiv

[bookmark: _Toc504484735]Chapter 1: Background and Motivation
According to The Office of the Secretary of Energy and Environment (Oklahoma), the State of Oklahoma had been experiencing limited but consistent level of seismicity in the recorded history dating back to 1882 (earthquakes.ok.gov). However, North Central Oklahoma has seen a recent and dramatic rise in the number of earthquake events. This cannot be solely attributed to the natural causes. Walsh and Zoback (2015) discussed the increase in the seismicity through the Figure 1. They also mentioned that in recent years there has been no state that has witnessed an increase in seismicity as much as Oklahoma. Also, Jacobs (2016) reported that more than 2,500 seismic events of over 2.5 on Richter scale have occurred between 2010 and 2015 in Oklahoma.

[bookmark: _Ref502703553][bookmark: _Toc504400657]Figure 1. Cumulative number of magnitude 2.5+ earthquakes in Oklahoma
After: Walsh and Zoback (2015)

Multiple studies including but not limited to Zoback (2010), Horton (2012), Kim (2013), McGarr et al. (2015), Walters et al. (2015) and more have indicated that the seismicity is linked with the disposal of the wastewater generated during the multistage hydraulic fracturing operations. On the contrary, several authors attributed hydraulic fracturing operations to be the primary cause of induced seismicity (Holland, 2011, 2013; BC Oil and Gas Commission, 2011; The Royal Society, 2012; Friberg et al., 2014; Walters et al., 2015). However, this thesis will not focus on hydraulic-fracturing induced seismicity.
In general, permeable formations are the target of injection in Class II injection wells. According to U.S. Geological Survey (2017), 40,000 out of 150,000 Class II injection wells, operating in the USA, are used for oil and gas wastewater disposal. The total produced water volume in the USA exceeded 20 billion stock-tank barrels (STB) in 2007 as reported by Veil and Clark (2011). Enhanced recovery operations consumed over 55% of this water, whereas about 39% of the water was disposed of by injection. However, a small fraction of these disposal wells has caused induced seismicity, thereby triggering a large concern among the public and the governmental organizations. This has led federal as well as state bodies to find ways to mitigate the risk of induced seismicity. The State of Oklahoma Underground Injection Control division recognizes three necessary components for significant injection-induced seismicity: sufficient pressure buildup from disposal activities, faults, and a pathway allowing the increased pressure to communicate with the faults.
Resource plays such as the Mississippian Limestone of Oklahoma and Kansas are characterized by 95% hypersaline water production. Although Oklahoma is currently covered by thousands of water disposal wells, it is only the North Central part of the state that has experienced a recent increase in seismicity. Murray (2013 and 2014), and Walsh and Zoback (2015) state that, in Central Oklahoma, most of the wastewater disposal occurs in the Arbuckle Group. Figure 2 shows a map of injection wells penetrating the Arbuckle Group and Figure 3 shows magnitude 2.5+ earthquakes since 2014 along with the injection wells penetrating the Arbuckle formation. Also, it appears that this formation is in hydraulic communication with the underlying crystalline basement. The increase in pressure in the Arbuckle Group propagates to the basement causing disturbances in that region.
[image: ]
[bookmark: _Ref502763803][bookmark: _Toc504400658]Figure 2. Map of injection wells penetrating Arbuckle-Group
(Source: www.earthquakes.ok.gov)
[image: ]
[bookmark: _Ref502763964][bookmark: _Toc504400659]Figure 3. Map of magnitude 2.5+ earthquakes since 2014 in Oklahoma overlying on wells penetrating Arbuckle-Group
(Source: www.earthquakes.ok.gov)

To study this issue, a project was awarded by Oklahoma Geological Survey (OGS) to the professors of University of Oklahoma - Dr. Kurt Marfurt, Dr. Matthew Pranter and Dr. Zulfiquar Reza. A study area in North Central Oklahoma is chosen, where evidently, there has been no study involving characterization of the Arbuckle-basement wastewater disposal system using the datasets and methods that shall be described in detail in the following sections. This area is situated in the Payne County, Oklahoma. 29 injection wells owned by 8 different operators are located in this study area. The wells are named as Well A through Well AC.
Figure 4a shows location of Payne County in the map of Oklahoma. The study area is chosen based on available 3D seismic survey containing Arbuckle Group and basement along with other overlying formations. Figure 4b shows the location of wells of penetrating the Arbuckle in the study area. Here, I have considered Well E as a representative well to demonstrate the application of the analysis. Figure 4c shows a chair display through the seismic amplitude volume.

[image: ]Well E

[bookmark: _Ref489102921][bookmark: _Toc504400660]Figure 4. (a) Map showing the location of Payne County, Oklahoma., (b) Boundaries (in magenta) of the 3D seismic survey and (in blue) of the 3D cellular model. Black dots indicate the wells that penetrated the Arbuckle in the study area. (c) A chair display through seismic amplitude volume. The top of the survey has been cropped 20 ms above the top Arbuckle Formation. The time slice is approximately 800 ms below the top of basement.

I will now describe the geological setting for Arbuckle Group. The Arbuckle Group of Central and Northern Oklahoma were deposited during the Cambrian and Ordovician as an extensive carbonate platform that covered most of the region. Strata in the study area are 100’s to 1,000’s of feet thick with extensive fracturing, dolomitization, and karstification in many of the sub-units. In the study area, these large carbonate units are underlain by 50 - 100 ft of interbedded sandstones and dolomites that make up the Reagan Sandstone (Stringer, 1958), which lies on top of the faulted Pre-Cambrian/Cambrian Granites and Rhyolites that form the shallow part of the basement throughout much of Oklahoma (Johnson, 1991).  Historically, the heavily fractured and karsted carbonate formations have been utilized for salt water disposal (SWD) wells throughout much of the State of Oklahoma (Murray, 2015). 
The major objectives of this project include integrating modern 3D seismic, well logs, and injection data from Payne County, Oklahoma to:  
· To establish a stratigraphic and structural framework for Arbuckle-basement system as well as the overlying sedimentary section to the ground surface.
· To measure seismic attributes and use them to better map structure, stratigraphy, and large-scale diagenetic features of the Arbuckle-Group, such as collapse structures.
· To create 3D geocellular models of the subsurface geology that depict the spatial distribution of rock types and petrophysical properties.
· To use these 3D geocellular models as input to fluid flow simulations for history matching and to better understand subsurface dynamic pressure and injection conditions that can lead to characterization of Arbuckle-Group.
This thesis will present the engineering aspect of the project.
Additionally, various sources demonstrate that an improvement in operational practices of wastewater disposal is essential in order to curb the effect of induced seismicity. Although a few steps have been taken by the bodies of state government, such as Baker (2016), there is no apparent reduction in the seismicity. The other area of focus, in this thesis, will be to understand the disposal process in various scenarios and offer tools to monitor the wastewater disposal process. And based on these learnings, a safe water disposal procedure will be provided that might prove useful to reduce the effect of induced seismicity. The objectives of this thesis are described in Chapter 2.
	Different aspects of this project have been presented and published in various fora. Some of the key publications are mentioned below:
1. A poster titled ‘Multidisciplinary Characterization of Geomechanical Properties and Flow Behavior of the Coupled Arbuckle-Basement System, Payne County, Northern Oklahoma’ was presented at AAPG Annual Convention and Exhibition 2017, Houston, TX.
2. A poster titled ‘Multidisciplinary Geomechanical and Geophysical Characterization of the Coupled Arbuckle-Basement System, Payne County, Northern Oklahoma’ was presented at AAPG Mid-Continent Section Meeting 2017 held at Oklahoma City, OK.
3. A paper (SPE-187083-MS) titled ‘Prognosis for Safe Water-Disposal-Well Operations and Practices Based on Reservoir Flow Modeling and Real-Time Performance Analysis’ was presented at SPE Annual Technical Conference and Exhibition 2017 held at San Antonio, TX.
4. A journal article (SPE-187083-PA) with the title ‘Prognosis for Safe Water-Disposal-Well Operations and Practices Based on Reservoir Flow Modeling and Real-Time Performance Analysis’ has been accepted for publication in SPE Reservoir Evaluation and Engineering Journal for 2018.

[bookmark: _Toc504484736]Chapter 2: Objectives
	The major tasks of the study include characterizing Arbuckle Group in North Central Oklahoma region and offer a safe water disposal procedure by studying the wastewater disposal process. Key data available to characterize the Arbuckle-Group include 3D seismic survey, well logs, injection and completion data. I will describe and analyze the available data in detail in Chapter 3. The objectives will be to review and study the survey and well logs data. Further, to measure and analyze the core properties and to tie the core data with the log data. And to check the quality of the injection data and to understand the injection-well behavior using diagnostics tool. Additionally, to link seismicity with various injection parameters.
	Chapter 4 will consist of methodology for constructing simulation model as well as conduct and analyze history matching. The objectives will be to review the 3D geocellular model, porosity model and the permeability model. Then, to create a robust 3D simulation model using the available datasets and to design well controls based upon the behavior of the well. Furthermore, to identify the parameters for history matching and their ranges. To point out the parameters that are impactful during history matching. And, to history match the injection rates and bottomhole pressures. Thus, I will be able to characterise the Arbuckle Group in North Central Oklahoma region.
	I will discuss the other major task, which is to learn a safe operational procedure for disposal, in Chapter 5. The objectives laid out for this task will be to improve understanding of wastewater disposal process in confined space, to examine the effect of various disposal-zone properties, to investigate operations practices in disposal-well performance, to identify critical parameters affecting water injection process, to identify diagnostics for water-disposal well monitoring and finally establish a workflow for safe water-disposal operations.
	Chapter 6 will consist of points of discussion including limitations and assumptions as well as the conclusions drawn from the study. Chapter 7 shall indicate direction in which further work can be carried out on the subject matter.

[bookmark: _Toc504484737]Chapter 3: Data Acquisition and Analysis
	In this chapter, datasets used in the study are described and analyzed. I will present the maps showing seismicity in the study area along with the location of injection wells. Next, the geophysical data used and analyzed by the geophysics experts for this study is described, along with the well log data used by the geology experts. The procedure of the core experiments is presented along with its analysis. I will explain the analysis on the injection data starting from quality checking the data to understand well behavior. And lastly, various injection parameters are linked with the seismicity events. 
[bookmark: _Toc504484738]3.1. Seismicity Map
There have been several occurrences of earthquakes in the study area. Figure 5 shows location of earthquakes occurred between in the years 2014, 2015 and 2016. The injection wells penetrating the Arbuckle-Group in the study area are also shown in the figure. From the available injection data, it is found that maximum injection occurs in the years 2014, 2015 and 2016 for the wells of interest. I will describe the relationship of seismicity with other injection parameters in section 3.6.
[image: ][image: ]
[bookmark: _Toc504400661]Figure 5. Map showing earthquakes that occurred in years 2014, 2015 and 2016 and the injection wells in the study area

[bookmark: _Toc504484739]3.2. Geophysical Data
	I used geophysical data to initiate characterizing the subsurface properties of the Arbuckle-basement system (along with overlying formations) in North-Central Oklahoma. The following geophysical data is used: 
· A 3D pre-stack time-migrated seismic data volume cropped above the Arbuckle Group (in order to protect the economic sensitivity of the overlying Mississippi Lime and Red Fork plays by the data owner)
· Seismic horizons for both the Arbuckle Group top and the basement top 
· Velocity models for the cropped-out portion of the seismic
The seismic volume cropped above Arbuckle Group, seismic horizons and velocity models for the cropped-out portion of the seismic is shown in Figure 6.

[bookmark: _Toc504400662]Figure 6. Seismic volume cropped above Arbuckle Group, seismic horizons and velocity models for the cropped-out portion of the seismic



[bookmark: _Toc504484740][bookmark: _GoBack]3.3. Log Data
I digitized a suite of raster logs obtained from 29 wells that penetrate the Arbuckle Group to facilitate a more quantitative interpretation using modern statistical correlation techniques. A depth range of 3,000 - 6,000 ft. (914 - 1,282 m) of log data are available for each well. Digitized log curves include gamma ray (GR), bulk density (RHOB), neutron porosity (NPHI), density porosity (DPHI), spontaneous potential (SP), shallow resistivity (RESS), medium resistivity (RESM), and deep resistivity (RESD). I picked formation tops from these logs to create structural and stratigraphic cross sections. Figure 7 shows the well section containing well logs and tops of various formation for 4 wells in the study area and Figure 8 shows type log of a gamma ray, resistivity and porosity logs along with the major formation tops.
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[image: ]
[bookmark: _Toc504400663]Figure 7. Well section showing well logs and identified Tops of the formation

[image: ]
[bookmark: _Ref496277886][bookmark: _Toc504400664]Figure 8. Type log of a gamma ray (to the left) and resistivity and porosity (to the right) showing the major formation tops picked from the Ordovician Arbuckle Group up through the Pennsylvanian Oolagah Limestone showing their ages
[bookmark: _Toc504484741]3.4. Experimental Core Data Acquisition and Analysis
I present the methodology and results of the experiments carried out to obtain petrophysical properties of Amoco’s slim-hole advanced drilling SHADS No. 4 well. This well is not present in the study area. However, the various formations from which the samples are obtained are part of the Arbuckle Group or the basement formation. I conducted four experiments on seven cores from different depths to obtain various properties. Depth locations of all the core samples are presented in Figure 9. I prepared the samples in accordance to the requirements of the respective experiment. The experiments consist of measuring porosity and permeability using the Automated Porosimeter-Permeameter, measuring porosity and grain density using Low-Pressure Pycnometer (LPP), obtaining mineralogy using Fourier Transform Infrared Spectroscopy (FTIR), and measuring ultrasonic velocities to obtain geomechanical properties.
[image: ]
[bookmark: _Toc504400665]Figure 9. Core depths and formations encountered in the Catoosa, OK, Amoco Shads #4 Well

[bookmark: _Toc504484742]3.4.1. Methodology
[bookmark: _Toc504484743]3.4.1.1. Automated Porosimeter-Permeameter
	The automated porosimeter-permeameter is based on Boyle’s Law to measure porosity. The schematic (Figure 10) shows the setup of the equipment. 
[image: ]
[bookmark: _Toc504400666]Figure 10. Schematic of Automated Porosimeter-Permeameter
(After Henao, 2017)

	Core sample is placed in a chamber with known volume, , at a low pressure, . Another chamber having volume, , is connected with the first chamber and is pressurized typically at  = 100 psia, with helium gas. On opening of the valve 1, the pressure in both the chambers equalizes to , as the helium expansion takes place in the chamber with sample. Grain volume, , can be determined using Boyle’s Law. And porosity can be calculated using the bulk volume, using the following equations:
, 							       (1)
. 									       (2)
Klinkenberg-corrected permeability to helium was measured using the pressure decay technique to determine permeability to a resolution of 0.001 mD.
[bookmark: _Toc504484744]3.4.1.2. Low-Pressure Pycnometer (LPP)
Porosity and grain density measurement is carried out using Low-Pressure Pycnometer (LPP). Bulk volume of the sample is measured using Archimedes Principle. For this, mercury immersion technique is used. The sample is immersed in a mercury bath and the volume of mercury displaced is noted as bulk volume.
	The step-by-step procedure to measure porosity and grain density, as suggested by Karastathis (2007), using Low-Pressure Pycnometer is presented below:
1. Obtain a plug with approximately 12g (+/- 2g) weight.
2. Heat the sample at 100oC for 8 hours in a vacuum oven. Level of vacuum can be ~ 800 mbar.
3. Remove the sample from the oven and allow it to cool for at least 30 minutes in a desiccator.
4. [bookmark: OLE_LINK24][bookmark: OLE_LINK25][bookmark: OLE_LINK27][bookmark: OLE_LINK28][bookmark: OLE_LINK29][bookmark: OLE_LINK30]Using a balance, measure sample weight (). From mercury immersion and the dimensions, obtain the bulk volume () of the sample.
5. Crush the plug. Be careful during this step as the loss of any sample during crushing should be minimized.
6. Transfer the powdered sample into the Low-Pressure Pycnometer (LPP) aluminum cell.
7. [bookmark: OLE_LINK26]Measure weight  of the powdered sample. Calculate the weight loss  which could have occurred during crushing and transferring. 
[bookmark: OLE_LINK40][bookmark: OLE_LINK41][bookmark: OLE_LINK42]      							       (3)	

8. Keep the powdered sample packed in an aluminum cell in a vacuum at for 8 hours at 100oC in order to remove all the gas, free water, and volatile hydrocarbons.
9. Cool the LPP aluminum cell containing the sample for 30 minutes in a desiccator.
10. [bookmark: OLE_LINK62][bookmark: OLE_LINK63][bookmark: OLE_LINK64]Measure the weight  again, after cooling.
11. [bookmark: OLE_LINK36][bookmark: OLE_LINK37][bookmark: OLE_LINK38][bookmark: OLE_LINK39]Place the aluminum cell in the Low-Pressure Pycnometer and the average grain volume  is obtained after running the test three times.
The grain density is calculated by:
, 									       (4)
and corrected grain volume is calculated by:
, 								       (5)
 and the water free porosity is calculated by:
[bookmark: OLE_LINK54][bookmark: OLE_LINK55][bookmark: OLE_LINK56]. 								       (6)

[bookmark: _Toc504484745]3.4.1.3. Fourier Transform Infrared Spectroscopy (FTIR)
Fourier Transform Infrared (FTIR) Spectroscopy is used to measure the mineral composition of the samples. The detailed discussion of this technique can be found in the literature by Sondergeld and Rai (1993) and Ballard (2007). The steps followed for measuring mineralogy using FTIR spectroscopy are:
1. Obtain a small portion of the sample and crush it to an extent that the sample gets as fine as talcum powder.
2. Ash the powder to remove the organic carbon and heat it at 100oC for 24 hours to get rid of moisture from the sample.
3. Add 0.0005 gm of the powder 0.3 gm of potassium bromide (KBr). Press the mixture under 10 kpsi pressure to create a semi-transparent 13 mm disk.
4. Obtain the absorbance spectrum by passing the infrared beam through this disk in the spectrometer.
5. To obtain the mineralogy of the sample, an inversion scheme (Sondergeld and Rai, 1993) is applied to the obtained spectrum.
The minerals are analyzed and quantified in terms of weight % using the above procedure.

[bookmark: _Toc504484746]3.4.1.4. Ultrasonic Velocity Measurements
Henao (2017) discussed the methodology to carry out ultrasonic velocity measurements. Ultrasonic compressional waves with magnitude 1 MHz and shear waves with magnitude 500 kHz are passed through the sample under confining pressure. Travel time of these waves along the samples are measured as  and . Based on the following equations, compressional  and shear (wave velocities are calculated using the sample length ():
, 									       (7)
 									       (8)
	Using the bulk density and the wave velocities of the samples, dynamic Poisson’s ratio, , Bulk Modulus, Kb, Shear modulus, , and Young’s modulus, , are calculated:
, 							     (9)
, 					                             (10)
[bookmark: OLE_LINK98][bookmark: OLE_LINK99][bookmark: OLE_LINK100], 									     (11)
[bookmark: OLE_LINK96][bookmark: OLE_LINK97]. 					     (12)
[bookmark: _Toc504484747]3.4.2. Results and Analysis
[bookmark: OLE_LINK3][bookmark: OLE_LINK11]	This section presents results and analysis based on the methodology presented in the section above. I tested seven plugs, numbered as Plug #1, 15, 18, 22, 25B, 26 and 29. Properties obtained for Plug #1 (Figure 11) are presented below. This plug is obtained from the depth 1671.1 ft and from Cotter and Powell formation. Figure 12 presents the porosity obtained from automated porosimeter and LPP. Figure 13 presents the permeability obtained from automated permeameter. Grain and bulk density measured using LPP are 2.82 gm/cm3 and 2.49 gm/cm3. Mineral composition of the sample is presented in Figure 14. And, the geomechanical quantities calculated using ultrasonic wave velocities are presented in Table 1.
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Description generated with high confidence]
[bookmark: _Toc504400667]Figure 11. Plug #1 from the Cotter and Powell Formation at a depth of 1671.1 ft

[bookmark: _Toc504400668]Figure 12. Porosity for Plug #1 from the Cotter and Powell Formation at a depth of 1671.1 ft 








[bookmark: _Toc504400669]Figure 13. Permeability for plug #1 from the Cotter and Powell Formation at a depth of 1671.1 ft 


[bookmark: _Toc504400670]Figure 14. Mineralogy for Plug #1 from the Cotter and Powell Formation at a depth of 1671.1 ft

[bookmark: _Toc503195325]Table 1. Geomechanical quantities calculated from sonic velocities for the Plug #1 from Cotter and Powell Formation at a depth of 1671.1 ft
	Confining Pressure
	PR
	YME (GPa)
	Kb (GPa)
	G (GPa)

	750
	0.24
	57.37
	36.89
	3.35

	1000
	0.24
	59.94
	38.71
	3.50

	1500
	0.26
	62.74
	43.01
	3.62

	2000
	0.27
	64.41
	45.71
	3.69

	3000
	0.26
	66.88
	45.97
	3.86

	4000
	0.26
	68.87
	48.31
	3.96

	5000
	0.26
	70.44
	49.43
	4.04


Properties obtained for Plug #15 (Figure 15) are presented below. This plug is obtained from the depth 2267.15 ft and from Jefferson City formation. Figure 15 presents the porosity obtained from automated porosimeter and LPP. Figure 16 presents the permeability obtained from automated permeameter. Grain and bulk density measured using LPP are 2.81 gm/cm3 and 2.45 gm/ cm3 respectively. Mineral composition of the sample is presented in Figure 17. Compressional wave velocities were not calculated for this sample.
[image: ]
[bookmark: _Toc504400671]Figure 15. Plug #15 from the Jefferson City Formation at a depth of 2267.15 ft

	 [bookmark: _Toc504400672]Figure 16. Porosity for Plug #15 from the Jefferson City Formation at a depth of 2267.15 ft 












[bookmark: _Toc504400673]Figure 17. Permeability for plug #15 from the Jefferson City Formation at a depth of 2267.15 ft 





[bookmark: _Toc504400674]Figure 18. Mineralogy for Plug #15 from the Jefferson City Formation at a depth of 2267.15 ft 

[bookmark: OLE_LINK12]Properties obtained for Plug #18 (Figure 19) are presented below. This plug is obtained from the depth 2492.08 ft and from Roubidoux formation. Figure 20 presents the porosity obtained from automated porosimeter and LPP. Figure 21 presents the permeability obtained from automated permeameter. Grain and bulk density measured using LPP are 2.83 gm/cm3 and 2.49 gm/cm3 respectively. Mineral composition of the sample is presented in Figure 22. And, the geomechanical quantities calculated using ultrasonic wave velocities are presented in Table 2.
[image: A picture containing wall

Description generated with high confidence]
[bookmark: _Toc504400675]Figure 19. Plug #18 from the Roubidoux Formation at a depth of 2492.08 ft
[bookmark: _Toc504400676]Figure 20. Porosity for Plug #18 from the Roubidoux Formation at a depth of 2492.08 ft 



 					 
 





[bookmark: _Toc504400677]Figure 21. Permeability for plug #18 from the Roubidoux Formation at a depth of 2492.08 ft 






	


[bookmark: _Toc504400678]Figure 22. Mineralogy for Plug #18 from the Roubidoux Formation at a depth of 2492.08 ft 

[bookmark: _Toc503195326]Table 2. Geomechanical quantities calculated from Sonic velocities for Plug #18 from the Roubidoux Formation at a depth of 2492.08 ft
	Confining Pressure
	PR
	YME (GPa)
	Kb (GPa)
	G (GPa)

	250
	0.20
	55.08
	30.70
	3.32

	500
	0.23
	56.87
	34.93
	3.36

	750
	0.23
	58.08
	36.16
	3.42

	1000
	0.24
	58.85
	37.50
	3.45

	1500
	0.24
	61.67
	39.78
	3.60

	2000
	0.25
	63.17
	42.50
	3.66

	3000
	0.25
	65.11
	44.22
	3.76

	4000
	0.25
	66.07
	44.92
	3.82

	5000
	0.25
	66.94
	45.20
	3.87





[bookmark: OLE_LINK13]Properties obtained for Plug #22 (Figure 23) are presented below. This plug is obtained from the depth 2766 ft and from Gasconade formation. Figure 24 presents the porosity obtained from automated porosimeter and LPP. Figure 25 presents the permeability obtained from automated permeameter. Grain and bulk density measured using LPP are 2.83 gm/cm3 and 2.57 gm/cm3 respectively. Mineral composition of the sample is presented in Figure 26. And, the geomechanical quantities calculated using ultrasonic wave velocities are presented in Table 3.
[image: A picture containing wall

Description generated with very high confidence]
[bookmark: _Toc504400679]Figure 23. Plug #22 from the Gasconade Formation at a depth of 2766 ft
[bookmark: _Toc504400680]Figure 24. Porosity for Plug #22 from the Gasconade Formation at a depth of 2766 ft
























[bookmark: _Toc504400681]Figure 25. Permeability for plug #22 from the Gasconade Formation at a depth of 2766 ft




[bookmark: _Toc504400682]Figure 26. Mineralogy for Plug #22 from the Gasconade Formation at a depth of 2766 ft


[bookmark: _Toc503195327]Table 3. Geomechanical quantities calculated from sonic velocities for Plug #22 from the Gasconade Formation at a depth of 2766 ft
	Confining Pressure
	PR
	YME (GPa)
	Kb (GPa)
	G (GPa)

	250
	0.20
	51.82
	28.48
	3.14

	500
	0.21
	54.65
	31.88
	3.26

	750
	0.23
	55.80
	34.47
	3.29

	1000
	0.24
	56.77
	36.14
	3.32

	1500
	0.25
	59.23
	39.33
	3.44

	2000
	0.25
	61.22
	40.82
	3.55

	3000
	0.25
	64.23
	42.05
	3.74

	4000
	0.25
	65.87
	43.49
	3.83

	5000
	0.27
	67.89
	48.77
	3.88




[bookmark: OLE_LINK15]Properties obtained for Plug #25B (Figure 27) are presented below. This plug is obtained from the depth 2893.1 ft and from Gasconade/Gunter SS formation. Figure 28 presents the porosity obtained from automated porosimeter and LPP. Figure 29 presents the permeability obtained from automated permeameter. Grain and bulk density measured using LPP are 2.84 gm/cm3 and 2.80 gm/cm3 respectively. Mineral composition of the sample is presented in Figure 30. And, the geomechanical quantities calculated using ultrasonic wave velocities are presented in Table 4.
[image: ]
[bookmark: _Toc504400683]Figure 27. Plug #25B from the Gasconade/Gunter SS Formation at a depth of 2893.1 ft

					 







[bookmark: _Toc504400684]Figure 28. Porosity for Plug #25B from the Gasconade/Gunter SS Formation at a depth of 2893.1 ft 













[bookmark: _Toc504400685]Figure 29. Permeability for plug #25B from the Gasconade/Gunter SS Formation at a depth of 2893.1 ft



[bookmark: _Toc504400686]Figure 30. Mineralogy for Plug #25B from the Gasconade/Gunter SS Formation at a depth of 2893.1 ft
[bookmark: _Toc503195328]Table 4. Geomechanical quantities calculated from Sonic velocities for Plug #25B from the Gasconade/Gunter SS Formation at a depth of 2893.1 ft
	Confining Pressure
	PR
	YME (GPa)
	Kb (GPa)
	G (GPa)

	250
	0.23
	80.50
	50.08
	4.74

	500
	0.25
	81.45
	53.57
	4.74

	750
	0.25
	82.80
	55.69
	4.79

	1000
	0.25
	84.22
	56.60
	4.88

	1500
	0.25
	85.32
	56.44
	4.96

	2000
	0.25
	86.35
	56.98
	5.02

	3000
	0.26
	88.27
	60.44
	5.09

	4000
	0.26
	89.72
	61.52
	5.17

	5000
	0.26
	91.33
	62.55
	5.27


[bookmark: OLE_LINK16]
Properties obtained for Plug #26 (Figure 31) are presented below. This plug is obtained from the depth 2973.8 ft and from Reagan SS Formation. Figure 32 presents the porosity obtained from automated porosimeter and LPP. Figure 33 presents the permeability obtained from automated permeameter. Grain and bulk density measured using LPP are 2.63 gm/cm3 and 2.12 gm/cm3 respectively. Mineral composition of the sample is presented in Figure 34. And, the geomechanical quantities calculated using ultrasonic wave velocities are presented in Table 5.
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Description generated with high confidence]
[bookmark: _Toc504400687]Figure 31. Plug #26 from the Reagan SS Formation at a depth of 2973.8 ft
[bookmark: _Toc504400688]Figure 32. Porosity for Plug #26 from the Reagan SS Formation at a depth of 2973.8 ft













[bookmark: _Toc504400689]Figure 33. Permeability for plug #26 from the Reagan SS Formation at a depth of 2973.8 ft
















[bookmark: _Toc504400690]Figure 34. Mineralogy for Plug #26 from the Reagan SS Formation at a depth of 2973.8 ft








[bookmark: _Toc503195329]Table 5. Geomechanical quantities calculated from sonic velocities for Plug #26 from the Reagan SS Formation at a depth of 2973.8 ft
	Confining Pressure
	PR
	YME (GPa)
	Kb (GPa)
	G (GPa)

	250
	0.20
	21.77
	12.00
	1.32

	500
	0.18
	22.89
	11.82
	1.41

	750
	0.16
	23.97
	11.69
	1.50

	1000
	0.20
	25.93
	14.59
	1.56

	1500
	0.18
	28.17
	14.64
	1.73

	2000
	0.20
	29.90
	16.49
	1.81

	3000
	0.21
	32.06
	18.19
	1.93

	4000
	0.21
	33.07
	18.90
	1.98

	5000
	0.21
	34.18
	19.61
	2.05



Properties obtained for Plug #29 (Figure 35) are presented below. This plug is obtained from the depth 3056.35 ft and from Washington Volcanic Group. Figure 36 presents the porosity obtained from automated porosimeter and LPP. Figure 37 presents the permeability obtained from automated permeameter. Grain and bulk density measured using LPP are 2.72 gm/cm3 and 2.70 gm/cm3 respectively. Mineral composition of the sample is presented in Figure 38. And, the geomechanical quantities calculated using ultrasonic wave velocities are presented in Table 6.	
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[bookmark: _Toc504400691]Figure 35. Plug #29 from the Washington Volcanic Group at a depth of 3056.35 ft










[bookmark: _Toc504400692]Figure 36. Porosity for Plug #29 from the Washington Volcanic Group at a depth of 3056.35 ft













[bookmark: _Toc504400693]Figure 37. Porosity for plug #29 from the Washington Volcanic Group at a depth of 3056.35 ft





[bookmark: _Toc504400694]Figure 38. Mineralogy for Plug #29 from the Washington Volcanic Group at a depth of 3056.35 ft

[bookmark: _Toc503195330]Table 6. Geomechanical quantities calculated from sonic velocities for Plug #29 from the Washington Volcanic Group at a depth of 3056.35 ft
	Confining Pressure
	PR
	YME (GPa)
	Kb (GPa)
	G (GPa)

	750
	0.22
	89.31
	53.11
	5.31

	1000
	0.22
	91.26
	53.67
	5.44

	1500
	0.22
	92.49
	54.92
	5.50

	2000
	0.22
	93.75
	55.39
	5.58

	3000
	0.22
	94.65
	56.99
	5.61

	4000
	0.23
	96.06
	59.08
	5.67

	5000
	0.23
	98.12
	59.84
	5.80


[bookmark: _Toc504484748]3.5. Injection Data
As part of pre-analysis, I investigated well performance of the 29 disposal wells, within the seismic survey area, using daily injection rates, surface-tubing pressures and well-completion reports. Completion reports are obtained from OCC. Publicly disclosed injection data is highly variable, with the type of reporting that has changed radically over the past 20 years.
[bookmark: _Toc504484749]3.5.1. Data Quality Analysis
I diligently performed quality control of the available data with anomalous data identified and either corrected (whenever possible) or removed from further analyses. The pressure and the injection rate data are analyzed to find anomalies and are rectified. Data quality analysis for one of the well (Well E) is shown in Figure 39.

[bookmark: _Toc504400695]Figure 39. Pressure and Injection Rate data analysis (Well E)

The data points with no pressure data were not considered for the analysis. I ignored the outliers, such as very high pressure or injection rates. The possible reasons for zero data or very high range of the data could be erroneous measurements by the meters, meters not operational, etc.
[bookmark: _Toc504484750]3.5.2. Conversion of Wellhead Pressures to Bottom Hole Pressures
Bottom hole pressure was required for the analysis, however, only wellhead pressure data was available. I converted the wellhead pressures to bottom-hole pressure using a commercial software and also carried out sensitivity analysis to identify any artifact introduced in the pressure conversion process. Figure 40 shows the results of the pressure conversion for Well E.

[bookmark: _Toc504400696]Figure 40. Conversion of wellhead pressure to bottomhole pressure (Well E)

Sensitivity analysis was carried out for the following parameters: salinity of the water, the pressure conversion correlation, and the temperature of injection water. Salinity values of 40000 ppm, 80000 ppm and 250000 ppm were chosen for sensitivity analysis. Figure 41 shows the results by changing various salinity values. Salinity value was taken to be 190,000 ppm during the conversion, also recommended by an operator in that region. Four flow co-relations namely PETEX-2, Beggs and Brill, Mukherjee and Brill, and Duns and Ros Modified were considered for sensitivity analysis. Figure 42 shows the conversion results of using various co-relations. PETEX-2 correlation was chosen for the conversion. Apart from these two parameters, sensitivity using different water injection temperatures was also checked, but it had no effect on the conversion. Water injection temperature was taken as 60°F.

[bookmark: _Toc504400697]Figure 41. Effect of salinity for pressure conversion – Well E


[bookmark: _Toc504400698]Figure 42. Effect of using various flow co-relations for pressure conversion – Well E

[bookmark: _Toc504484751]3.5.3. Flow Regime Identification
[bookmark: _Hlk503778843]Ascertaining the onset of the steady-state flow regime allows identifying the appropriate range for pressure and injection data to be used in the modified-Hall analysis (MHA). I will be using MHA for understanding injection well behavior. The flow regimes were identified using material-balance time diagnostics plots (Anderson and Mattar, 2004). Material balance time is defined as the ratio of cumulative injection and daily injection rate. In this technique, the daily injection rate is plotted against the material-balance time on a log-log plot. The steady-state regime is represented as unit slope in the resulting log-log plot.
Figure 43 shows the material balance time plot of the (Well E). The transient state and the steady state flow are identified in the plot.

[bookmark: _Toc504400699]Figure 43. Material-balance-time diagnostics plot (Well E) for flow regime identification

[bookmark: _Toc504484752]3.5.4. Estimation of Ambient Reservoir Pressure
I used Silin slope analysis (Silin et al., 2005) to calculate the ambient reservoir pressure. The reservoir pressure at virgin conditions is termed as ambient reservoir pressure. Note Silin analysis can only provide an approximate characterization of the virgin pressure. In the absence of any other relevant techniques, this is a viable means to determine the ambient reservoir pressure. Silin devised the following equation for the slope analysis:
. 									     (13)
In Silin plot, the ratio of pressure and injection rate () is plotted against the inverse of injection rate (). The injectivity parameter (b) does not change since it is assumed that the formation properties remain constant. The slope of this plot will give the ambient reservoir pressure (). It is to be noted that Silin analysis should only be applied to injection data from transient flow regime. Late-time or pseudo-steady state pressure and rate data will influence the estimated virgin pressure. Figure 44 shows the Silin slope plot for Well E.


[bookmark: _Toc504400700]Figure 44. Estimating ambient reservoir pressure using Silin slope plot (Well E)

A straight line is fitted that would cover the maximum points on the plot and the slope of that line will give an estimate of ambient reservoir pressure. The slope of the line is found to be 2,350 psi, which will be the ambient reservoir pressure for this well. Figure 45 presents the ambient reservoir pressure for all 29 wells calculated using the Silin slope analysis. The pressure values are presented in Appendix-I.

[bookmark: _Ref502741218][bookmark: _Toc504400701]Figure 45. Ambient reservoir pressure of 29 wells estimated using Silin slope analysis

[bookmark: _Toc504484753]3.5.5. Modified Hall Analysis
Modified Hall Analysis (MHA) was carried out to understand the injection behavior of the wells. In MHA, Hall integrals and their derivatives (modified Hall derivatives) with respect to cumulative injection (Izgec and Kabir, 2011) are plotted against the cumulative injection. Hall integrals are calculated by:
, 							     (14)
and the derivative term is calculated by:
. 							     (15)
[bookmark: _Hlk503780309]Hall integral can be considered as a measure of injection-pressure buildup with time and the modified Hall derivatives indicate the rate of pressure buildup with incremental injection. In a normal injection scenario, both curves (Hall integrals and the modified Hall derivatives) will have similar slope against cumulative injection. Whenever the two curves deviate away from each other, normal injection ceases. If the slope of the Hall derivatives increases faster than the Hall integral, this implies the well is struggling to inject fluid causing the pressure to build up rapidly. This is an injectivity-loss scenario for instance formation plugging and any other kind of formation damage. Whereas, if the slope of the Hall derivatives declines rapidly compared to the Hall integrals, this implies the injected fluid has found less resistant flow path and the pressure is not building up any further. In fact, the disposal well may experience pressure decline at this point. This is a typical disposal well pressure behavior after formation-fracturing has taken place.
Figure 46 shows the modified Hall analysis carried out on the Well E.  As can be seen in the figure, the Hall derivatives increase faster than the Hall integral, after a certain point. It indicates normal injection up to the point it starts getting separated. And after that it can be inferred that the well is struggling to inject fluid causing the pressure to build up rapidly.

[bookmark: _Toc504400702]Figure 46. Modified Hall plot analysis (Well E) for understanding injection well behavior

The modified-Hall plots for all 29 wells are presented in Appendix-II.
[bookmark: _Toc504484754]3.6. Correlating Seismicity with Injection Data
	I carried out a quick analysis to link the seismic events with various injection-related parameters. Four parameters: Peak injection rate, cumulative injected volume, peak wellhead pressure and ambient reservoir pressure calculated using Silin analysis were taken into consideration for this analysis. With this analysis, I identified regions and wells sensitive to the injection activity.
[bookmark: _Toc504484755]3.6.1. Peak Injection Rate
	Peak injection rates for all the 29 wells under the study are presented in Figure 47. In Figure 48, each of the wells is represented by bubbles, with the size of the bubble representing the peak injection rate relative to other wells. The colors of bubble represent the year in which the peak injection rate occurred, which can be correlated with the base map where seismic events are represented color coded according to the year in which the event took place. The histogram of the peak injection rate values is presented in Figure 49.

[bookmark: _Toc504400703]Figure 47. Peak injection rate for all 29 wells

[image: ][image: ]
[bookmark: _Toc504400704]Figure 48. Peak injection rate tied with seismicity mapped year-wise


[bookmark: _Toc504400705]Figure 49. Histogram of peak injection rate for 29 wells

[bookmark: _Toc504484756]3.6.2. Cumulative Injected Volume
	Cumulative injection volumes for all the 29 wells under the study are presented in Figure 50. In Figure 51, each of the wells is represented by bubbles, with the size of the bubble representing the amount of cumulative injected volume relative to other wells. In the base map seismic events are represented, and are color-coded according to the year in which the event took place.

[bookmark: _Toc504400706]Figure 50. Cumulative injection volume for all 29 wells
[image: ][image: ]
[bookmark: _Toc504400707]Figure 51. Cumulative injection volume tied with seismicity mapped year-wise

[bookmark: _Toc504484757]3.6.3. Peak Wellhead Pressure
Peak wellhead pressures for all the 29 wells under the study are presented in Figure 52. In Figure 53, each of the wells is represented by bubbles, with size of the bubble representing the wellhead pressure relative to other wells. The colors of bubble represent the year in which the peak wellhead pressure occurred, which can be correlated with the base map where seismic events are represented color coded according to the year in which the event took place. The histogram of the peak wellhead pressure values is presented in Figure 54.

[bookmark: _Toc504400708]Figure 52. Peak wellhead pressure for all 29 wells
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[bookmark: _Toc504400709]Figure 53. Peak wellhead pressure tied with seismicity mapped year-wise

[bookmark: _Toc504400710]Figure 54. Histogram of peak wellhead pressure for 29 wells

[bookmark: _Toc504484758]3.6.4. Ambient Reservoir Pressure
Ambient reservoir pressures calculated using Silin slope analysis for all the 29 wells under the study are presented in Figure 55 (same as Figure 45). In Figure 56, each of the wells is represented by bubbles, with the size of the bubble representing the magnitude of the ambient reservoir pressure relative to other wells. In the base map seismic events are represented, and are color-coded according to the year in which the event took place. The histogram of the ambient reservoir pressure values is presented in Figure 57.

[bookmark: _Toc504400711]Figure 55. Ambient reservoir pressure for all 29 wells
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[bookmark: _Toc504400712]Figure 56. Ambient reservoir pressure tied with seismicity mapped year-wise

[bookmark: _Toc504400713]Figure 57. Histogram of ambient reservoir pressure for 29 wells

	To summarize, I attempted to tie the peak injection rate, cumulative injected volumes, peak wellhead pressure and the estimated ambient reservoir pressure with the seismicity events shown on maps (Figures 48, 51, 53 and 56, respectively).  A proper causality analysis using these records is beyond the scope of this study. Nonetheless using this analysis, I could identify key wells based on the cumulative injected volumes map that warrant further investigation. 
In this chapter, I studied various available datasets. At first, I looked at the seismicity map where the seismic events in the study area were marked along with the location of the wells. Then, I focused on understanding the acquisition of the core data and its results. Thereafter, the injection data was analyzed in detail. Using this data, well behavior of all 29 wells was learned using modified-Hall analysis (MHA). Identification of the flow regime and estimation of ambient reservoir pressure was required for MHA. At last, various injection parameters were linked with the seismicity, to understand their impact. In the next chapter I will use these datasets and learnings, to develop a simulation model for history matching and study its results.



[bookmark: _Toc504484759]Chapter 4: Characterizing Arbuckle Group
	In this chapter, an overview of creating static model is provided by using the data and analysis discussed in Chapter 3. This model was prepared by the geology experts in the project team. Using this model, I constructed a simulation model for history matching. The description is provided in the methodology section. The injection pressures and rates are matched in order to characterize the Arbuckle-Group Formation. The outcomes and learnings of the history matching are presented in the results section.
[bookmark: _Toc504484760]4.1. Static Model
[bookmark: _Toc504484761]4.1.1. 3D Geocellular Model Construction
Structure-contour maps are used to create a 3D stratigraphic and structural framework of the study area. Fault surfaces from the interpreted faults from the 3D seismic data are included in the 3D grid.  Also, the fault surfaces are subsequently used to map porosity trends within the Arbuckle-basement interval and are also included in the fluid-flow simulation for calibration as either conduits or barriers to flow. I included the basement in the 3D grid as a 500 ft thick interval (reservoir model zone) below the Arbuckle Group. The Arbuckle Group, as well as the Simpson and Viola formations (not mapped using the seismic data) are included in the grid based on surfaces that represent each formation.  The 3D grid consists of grid cells with aerial cell dimensions of 500 ft by 500 ft and an average layer thickness of 10.5 ft.  The 3D stratigraphic framework (3D grid), well logs, and variogram parameters are used to constrain 3D models of porosity and permeability. A three-dimensional lithology or “rock type” model could not be accurately constructed to constrain the porosity and permeability models because of limited well and core data.
I used a simple proportional layering scheme, given the absence of seismic control above the top Arbuckle Formation, resulting in a grid containing approximately 6.5 million cells. Error! Reference source not found. shows the resulting stratigraphic zones from the basement interval to the top of the Viola limestone formation. 
 [image: ]
[bookmark: _Toc504400714]Figure 58. Stratigraphic framework (3D grid). A proportional layering scheme is used, and the resulting grid contains approximately 6.5 million cells. The 3D grid consists of cells with aerial dimensions of 500 ft. by 500 ft. and an average layer thickness of 10.

[bookmark: _Toc504484762]4.1.2. Porosity Model
Three-dimensional porosity models are generated and constrained to upscaled total porosity logs (based on neutron and density porosity logs) and porosity variogram parameters.  Core data do not exist within the study area. I calculated the total porosity logs (ϕt) using the root-mean-square method with the NPHI and DPHI curves. The total porosity logs are upscaled to the grid and modeled using variogram-based sequential-Gaussian simulation (SGS). For the Arbuckle Group and shallower formations, the variogram ranges were set to 7,000 ft. (2,134 m) for both horizontal directions and 10 ft. (0.6 m) for the vertical direction. Due to lack of well-log data for the basement, the porosity distribution in the basement was modeled assuming that the porosity, in general, is greater near the faults and essentially zero in non-faulted areas (for igneous and metamorphic lithologies). This porosity distribution was computed using a “distance-to-object” property using commercial software in which the interpreted fault surfaces are the objects. This approach resulted in porosity values of 6% near fault surfaces and linearly decreasing to zero roughly 3,000 ft. away from the fault. 
Porosity values in the basement range from 0 - 6%, and log-derived porosity values in the Arbuckle Group range from 5 - 10% (Error! Reference source not found.). 

[image: ]
[bookmark: _Toc504400715]Figure 59. Porosity model of the basement through Viola intervals.

[bookmark: _Toc504484763]4.1.3. Permeability Model
Three-dimensional permeability models are generated and constrained to the 3D porosity model and a Buckle’s (Schlumberger, 1989) relationship between calculated irreducible water saturation and porosity. Buckle’s method estimates the irreducible water saturation, Swirr, using an empirical relationship between the effective porosity, φe, the fractional volume of shale, Vsh, and the Buckle’s number κBuckle:

.							                 (16)
Vsh is commonly calculated using the gamma-ray log. In this case, Vsh is set to be identically zero to assume only the presence of water. After irreducible water saturation is estimated, qualitative permeability estimates are calculated using two different equations: 
the Tixier Equation

,								     (17)
and the Timur Equation (Schlumberger, 1991),

,								     (18)
which are a function of the irreducible water saturation and the total porosity model.  Three iterations of this process using equations 2 and 3 are run using κBUCKL = 0.01 for vuggy, κBUCKL = 0.005 for crystalline, and κBUCKL = 0.001 for fractured, corresponding to rock matrix types I ran another six models assuming 100% water saturation and no presence of hydrocarbons.  A vuggy to fine vuggy matrix is assumed for the Arbuckle Group.
Permeability values associated with the Arbuckle Group range from 1-5 mD whereas the highest permeabilities are associated with faults interpreted from the seismic that penetrate the basement and Arbuckle zones. These faulted zones range from 10 – 100 mD (Error! Reference source not found.). 

[image: ]
[bookmark: _Toc504400716]Figure 60. Permeability model of the basement through Viola intervals.

[bookmark: _Toc504484764]4.2. History Matching Methodology
	In this section I present the procedure that is followed for history matching. Initially, the model construction for fluid flow simulation is explained. Then, the parameters selection process and methodology for the history matching process are described.
I considered Viola, Simpson, Arbuckle Group and basement Formations to be potential flow units from the geological model. The model is discretized using 500 ft. by 500 ft. grid cells, 164 grid points in the x (North), 217 grid points in y (East), and 185 grid points in z (vertical) directions, giving a model that extended laterally approximately 66,500 ft. x 98,300 ft. Schematic of the simulation model is presented in Figure 61.
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[bookmark: _Toc504400717]Figure 61. Simulation model schematic


Geological porosity and permeability parameters, as described in the Static Model section, are assigned to the simulation model. Rock properties are considered based on the type of the formation. I have considered the Arbuckle Group and the basement formations to be water filled as fluid distribution, as most of the injection takes place in these formations. I modeled completions of all 29 wells according to the available completion reports. Injection rates and pressures are assigned to the respective wells for the period between January 2005 to May 2016. Faults interpreted using the seismic model are also included in this simulation model. 
I will now describe the history matching process followed in this study. At first, a region of interest for history-matching needs to be identified. Arbuckle-Group formation is the zone of interest for our study. History-matching can be carried out by automated process or by manual analysis. In this study, I opted for manual process. In general, the quality of results is better using the manual process. Thereafter, it is required to recognize the variables of interest for which the matching will be carried out. I identified bottom-hole pressure and injection rate as the variables of interest.
[bookmark: _Hlk503775410]The next step would be to identify uncertain parameters for history matching. I identified uncertain parameters to be permeability, horizontal and vertical anisotropy, porosity and compressibility of all Viola, Simpson, Arbuckle-Group and basement formations. As well as, formation water properties such as compressibility, viscosity, density and formation volume factor. For injection well each well, productivity multipliers (PI) are taken into consideration as uncertain parameters. The values of these parameters were not known, and thus were included in uncertainty characterization. In the beginning, reasonable values with a slightly broader range are selected for the all the parameters.
At each stage of history matching, I performed screening analysis, where the parameters which impacted the response variables the most were identified using Pareto plots. These parameters were mostly linked with key formations and wells identifies in previous analysis. And based on their impact, the ranges of the values were selected for the next stage of history matching, where again uncertainty characterization was carried out. This process is carried out till I got optimized match of the variables of interest.
As I mentioned earlier, injection rates and bottom-hole pressures are matched for calibration of the model. The bottom-hole pressures in this study are not available directly and are obtained from wellhead pressures using the pressure conversion process as described in section 3.5.2. More emphasis is given to the wells with high cumulative injection volumes for the matching process. The results and analysis are presented in the next section.
[bookmark: _Toc504484765]4.3. History Matching Results
The simulation model is calibrated by the observed and measured injection data. Initially, around 50 parameters are varied through sensitivity runs. The impactful parameters based on history matching include permeability, horizontal and vertical anisotropy and porosity of Arbuckle-Group, permeability and horizontal anisotropy of overlying Simpson and underlying basement formations, formation water density and viscosity, and productivity multipliers (PI) of the key injection wells. These parameters were identified using Pareto plots. This can be explained as most of the injection takes place in the Arbuckle formation, and a few fault planes laying in the Arbuckle Group formation penetrate Simpson and basement formation. For this reason, the petrophysical properties of Arbuckle Group, Simpson and basement would be most impactful. Other than those, I identified key wells based on the amount of cumulative volumes. PI multipliers of those wells being identified as impactful parameters also can be explained. 
The least impactful parameters were identified to be the parameters of the Viola formation and PI multipliers of some least important wells. There is limited pathway for the injection fluids to reach the Viola formation. And the least important wells are the wells in which the cumulative injection is less. Thus, the least impactful parameters can be explained.
I carried out multiple stages of history matching reasonable matches for the identified key wells are obtained. The injection rate match of all the wells was of high quality. An aerial view of the wells showing the bottom-hole pressure match is presented in Figure 62. The color coding is based on the percent mismatch calculation. Injection data for Wells K, O, R, X, Y, and AA are of limited reliability. These wells are color-coded in Grey color. Green color indicates that the pressure mismatch is within 10%, the yellow color is for the mismatch between 10% and 50% and red color shows the mismatch is greater than 50%.


[image: ]
[bookmark: _Toc504400718]Figure 62. Bottom-hole pressure history-match results
Color according to mismatch as following: Grey – Inconsistent data,
Green – within 10%, Yellow – within 50% and Red – Greater than 50%.
Results are mapped on the horizon of Top of Arbuckle-Group formation 

23 wells out of 29 wells have reliable data. 4 wells out of 23 wells have mismatch less than 10%, considering them as a good quality match.  14 wells have a mismatch between 10% and 50%, and shall be considered as a decent quality match. Rest of the wells have mismatch greater than 50%, and are considered a poor quality match. The pressure build-up for these wells was not sufficient. The bottom-hole pressure and injection rate data matching for four wells, are presented here. Well H and Well A show good quality match. Figures 62 and 63 present the bottom-hole pressure and injection rate match, respectively, for Well H. While Figures 64 and 65 show the same matches for Well A. Well E and Well AB show decent quality match. Figures 66 and 67 present the bottom-hole pressure and injection rate match, respectively, for Well E. Figures 68 and 69 show the same for Well AB.

[bookmark: _Toc504400719]Figure 63. Bottomhole Pressure Matching for Well H showing good quality match

[bookmark: _Toc504400720]Figure 64. Injection Rate Matching for Well H showing good quality match

[bookmark: _Toc504400721]Figure 65. Bottomhole Pressure Matching for Well A showing good quality match

[bookmark: _Toc504400722]Figure 66. Injection Rate Matching for Well A showing good quality match

[bookmark: _Toc504400723]Figure 67. Bottomhole Pressure Matching for Well E showing decent quality match

[bookmark: _Toc504400724]Figure 68. Injection Rate Matching for Well E showing decent quality match

[bookmark: _Toc504400725]Figure 69. Bottomhole Pressure Matching for Well AB showing decent quality match

[bookmark: _Toc504400726]Figure 70. Injection Rate Matching for Well AB showing decent quality match

Based on the current history-match results, the porosity and permeability distribution of Arbuckle-Group and Simpson are presented here. Table 7 and Table 8 present the minimum, maximum, and average porosity and permeability results respectively for Arbuckle-Group and Simpson formations.

[bookmark: _Toc503195331]Table 7. Minimum, maximum and average  values for Arbuckle and Simpson formations based on current history matching results
	Formation
	, min
	, max
	, avg

	Arbuckle-Group
	3%
	15%
	7%

	Simpson
	2%
	22%
	12%





[bookmark: _Toc503195332]Table 8. Minimum, maximum and average  values for Arbuckle and Simpson formations based on current history matching results
	Formation
	, min
	, max
	, avg

	Arbuckle-Group
	1 mD
	40 mD
	10 mD

	Simpson
	1 mD
	130 mD
	40 mD





The history-matching process revealed evidence of fault effect on the performance of some of the disposal wells in the Arbuckle-Group. It is conjectured some of the faults may be acting as sealing fault while others as conduit. However, in order to conclusively verify the hypothesis further investigation will be required. This will not be undertaken in this study. Based on the current history-match results, a couple of hypotheses are presented here (refer Figure 71):
· The wells around the faults marked as F1 to F4 presents insufficient pressure build-up due to injection. I hypothesize these faults to be sealing in nature.
· Seismic survey was not available in the shaded area marked as R1, therefore, it was not possible to identify faults in this region. History-match results for a couple of wells under this area indicate the possibility of some sealing faults nearby.
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[bookmark: _Toc504400727]Figure 71. Effect of faults in history-match, interpreted fault planes are presented, also shown are wells color coded according to the quality of pressure match, mapped on horizon of top of Arbuckle-Group
	
I carried out multiple stages of history matching to achieve these results. Average porosity of the Arbuckle-Group is found to be around 7% and permeability is found to be around 10 mD. I observed that a slight lateral permeability anisotropy of 1.25 towards the Northing direction with respect to the Easting direction in the Arbuckle-Group. This may be attributed to the nature of faults. I also observed a vertical to lateral permeability anisotropy () of 0.01. All these observations are based on the current history matching results. Scenarios with varying fault behavior and considering different fluid distribution would led more complete characterization. Thus, there is a scope to improve matches by carrying out few more stages of history matching.
In this chapter, I explained the construction of the simulation model for the study area using the available data. The methodology of history matching was described, and the analysis and results were presented. Based on the available history-match results, the characterization of the Arbuckle-Group formation is presented.



[bookmark: _Toc504484766]Chapter 5: Safe Water Disposal Operation
As I discussed earlier in Chapter 1, state and federal governments are looking for operational guidance towards reducing the risk of induced seismicity. Oklahoma Corporation Commission (OCC) (Baker 2016) issued a regulatory notice to all the operators related to be followed for wastewater disposal. Few additional steps learned from this chapter may help in further reduction of the seismic activities.
In this chapter, the wastewater-disposal process is explored in detail by studying various scenarios. Modified-Hall analysis (Izgec and Kabir 2009, 2011) and rate transient analysis methods are used for real-time monitoring of the wastewater-disposal operations. The onset of the abnormal behavior is detected using modified-Hall analysis and the cumulative injection at that point becomes the monitoring variable of interest. The behavior of cumulative injection with high impact variables, such as compartment size and the limiting fracture gradient are studied. At the end, an overall strategy that can provide operational guidance for safe wastewater disposal is established. This work was presented at the 2017 SPE Annual Technical Conference and Exhibition and is selected for publication in the SPE Reservoir Engineering and Evaluation journal (Gogri et al, 2017).
[bookmark: _Toc504484767]5.1. Literature Review
	 The seismic risks are not unique to wastewater disposal. Injection of carbon dioxide (CO2) for both enhanced recovery operations and dedicated storage has triggered many seismic events in the USA, as discussed by White and Foxall (2016). In a preceding study, Pawar et al. (2015) detailed both risk assessment and risk management of geologic storage of CO2. While correlating induced seismicity and wastewater injection, Gono et al. (2015) reported that there exists a spatial and temporal correlation between seismic activity and pore pressure change during wastewater injection. They also suggested that preexisting faults appear necessary to trigger seismic events. In a more recent study, Abrahams et al. (2017) reported the impact of physical controls linked to fluid injection on statistical properties of injection-induced earthquake sequences. 
Given the interest in reducing the emission of greenhouse gas, a plethora of studies have appeared for sequestering CO2 over the last 10 years or so. Whereas safe disposal can occur in depleted hydrocarbon reservoirs, injection of CO2 in saline formations presents challenges that are comparable to that of wastewater disposal. It should be noted that because the density of supercritical CO2 (approximately over 0.8 g/cm3) is comparable to that of water, the injection behavior is expected to be similar to that of water injection. Flow simulation studies involving both small-scale (Anchliya et al., 2012; Chasset et al., 2011; and Kumar et al., 2005; among others) and large-scale (Person et al., 2010; Yamamoto et al., 2009; among others) reservoirs reveal many insights into the feasibility of the sequestration process. More recently, the insightful study of Akinnikawe and Ehlig-Economides (2016) suggested that the Woodbine aquifer in East Texas can store CO2 for 240 years with appropriate aquifer management strategy. On the wastewater-disposal front, Saripalli et al. (2000) presented a simulator to study the impact of several pertinent formations and operational characteristics on injection decline. They attributed the decline in injectivity to high total-suspended-solids concentration in the waste stream, low injection rate, low injection pressures, formation heterogeneity, low porosity and low permeability. 
Lessons learned from CO2 injection and wastewater disposal of late suggest that well monitoring and analysis of surveillance data become a cornerstone for any disposal project. Therefore, understanding the process of disposal and the factors affecting injection becomes imperative. Also, in water flooding, CO2 sequestration (Ehlig-Economides and Economides 2010, Aschehoug and Kabir 2013) and other injection-related EOR, the size of compartment plays an important role. Consequently, a large impact of compartment size in wastewater disposal operations is expected. In addition, operating limits will play a significant role because it is intrinsically tied to the fracture gradient.
[bookmark: _Toc504484768]5.2. Water-Disposal Well-Performance Workflow and its Application
Arbuckle Group in Oklahoma has been the primary focus of this study, as the amount of wastewater disposal in this formation is large. Hence, Arbuckle-specific well and formation data is used in the study. As reported by Murray (2015), in the year 2014, 25% of the injection wells in Oklahoma penetrated Arbuckle Group and that accounted for 75% of the total wastewater.
Understanding the disposal-zone reservoir dynamics under various conditions is important to identify and implement safe water-disposal operations. A workflow to investigate the water-disposal process is presented. A 3D reservoir model as shown in Figure 72 is constructed, which contains a disposal and a producing zone separated by a seal. Figure 73 shows the schematic of the workflow. Second, fluid and petrophysical properties are assigned for each zone in accord with the open-hole logs, core, and relevant information from the available literature. Subsequently, an injection well for disposal zone and a production well for connected production zone is designed and completed. The well operational conditions are set via allocation of injection and production rates with appropriate bottomhole-pressure limits. The disposal zone is considered to be an aquifer containing saline water. The initial pressure in this zone is based on the hydrostatic head corresponding to the water. It has no-flow boundaries on the sides and at the bottom and is underlain by the seal. The integrity of the seal has been used as an uncertain variable through the vertical transmissibility of the seal. The overlying producing zone is initially filled with hydrocarbon and water with a water/oil contact specified within the producing zone.
[image: ]
[bookmark: _Toc504400728]Figure 72. Schematic of the 3D model containing disposal zone and production zone separated by a seal

3D model construction with disposal zone and production zone
Petrophysical and fluid model for each zone
Injector and producer wells design in respective zones
Scheduling well-controls - injection/production rates and bottomhole pressure (BHP) limits
Uncertainty matrix setup with ranges of all variables for Design of Experiment (DoE)
Analysis of DoE case responses with performance and Pareto plots for critical variables identification






[bookmark: _Toc504400729]Figure 73. Schematic of the 3D model containing disposal zone and production zone separated by a seal

Uncertainty characterization is performed using the design of experiment (DoE). For this step, a list of parameters that can affect disposal-well performance is first identified. Appropriate ranges of these uncertain parameters are determined from the Arbuckle-specific sources. DoE simulation runs are performed, and responses examined via performance plots and Pareto charts. Pareto charts highlight the important factors affecting disposal-well performance variables, cumulative disposal water volume and disposal-well bottomhole pressure. 
This workflow is applied to various scenarios, namely:
· Scenario 1: Base Case
· Scenario 2: Compressible fluid in a producing zone
· Scenario 3: Petrophysical heterogeneity in disposal zone
· Scenario 4: Presence of natural fractures
· Scenario 5: Communication through completion anomaly
For all five scenarios, fractional factorial design (level 2) over more compact design, such as Plackett-Burman as the DoE sampling template has been used. This step kept the number of simulation cases to a manageable number of 64. Additionally, it is intended to explore the extreme cases to bracket the solution space. The design choice, however, would not impact the conclusions or the applicability of the proposed approach. Description of various DoE can be found in Antony (2014).
Table 9 presents the uncertain parameters and their ranges for all five scenarios. A limited number of parameters for each scenario are considered to keep the simulation runs manageable. For a sealed compartment case, the vertical transmissibility of seal is zero, whereas that for a leaky compartment it is non-zero. The term “transmissibility” is standard in the reservoir-simulation literature. Transmissibility is comprised of a geometric component (stemming from the interface of the two adjacent cells) and a permeability component based on the values of the corresponding adjacent cells. Vertical anisotropy refers to the ratio of the vertical to lateral (or horizontal) permeability in the disposal zone and the producing zone. The uncertain parameters listed in Table 9 are based on Arbuckle-specific data. Morgan and Murray (2015) reported matrix and fracture permeability values. Porosity values considered are representative of this formation as characterized by History Matching process. Formation compressibility corresponding to the porosity values is obtained from the limestone-specific literature (Hall 1953, Newman 1973). 


[bookmark: _Toc503195333]Table 9. Description of the uncertain parameters
	[bookmark: _Hlk501010471]Parameters
	Low
	High
	Scenario 1
	Scenario 2
	Scenario 3
	Scenario 4
	Scenario 5

	Vertical transmissibility multiplier of seal
	0
	10
	√
	√
	√
	√
	√

	Disposal zone formation compressibility, psi-1
	9E-6
	5E-5
	√
	√
	√
	√
	√

	Production zone porosity, %
	5
	30
	√
	√
	
	
	√

	Disposal zone porosity, %
	5
	30
	√
	√
	√
	√
	√

	Production zone permeability, mD
	5
	50
	√
	√
	
	
	√

	Disposal zone permeability, mD
	5
	50
	√
	√
	√
	√
	√

	Vertical variogram range for porosity, ft
	5
	25
	
	
	√
	
	

	Nugget for porosity
	0.01
	0.1
	
	
	√
	
	

	Minor direction variogram range for porosity, ft
	500
	1200
	
	
	√
	
	

	Major direction variogram range for porosity, ft
	600
	3600
	
	
	√
	
	

	Matrix-fracture coupling
	0.005
	10
	
	
	
	√
	

	Vertical anisotropy
	0.1
	10
	
	
	
	√
	√

	Fracture porosity, %
	0.5
	3
	
	
	
	√
	

	Fracture permeability, mD
	500
	5000
	
	
	
	√
	



Figure 74 through 78 identifies the critical factors impacting cumulative water injection and bottomhole pressure based on the Pareto plots for all five scenarios and Table 10 presents a summary of the critical factors. These items will be discussed later for each scenario.

[bookmark: _Toc504400730]Figure 74. Impact of various parameters on cumulative disposal water volume and bottomhole pressure for the Base Case

[bookmark: _Toc504400731]Figure 75. Impact of various parameters on cumulative disposal water volume and bottomhole pressure for the compressible fluid in producing zone scenario

[bookmark: _Toc504400732]Figure 76. Impact of various parameters on cumulative disposal water volume and bottomhole pressure for the heterogeneity in disposal zone scenario

[bookmark: _Toc504400733]Figure 77. Impact of various parameters on cumulative disposal water volume and bottomhole pressure for the natural fractures scenario


[bookmark: _Toc504400734]Figure 78. Impact of various parameters on cumulative disposal water volume and bottomhole pressure for the completion anomaly scenario
 
[bookmark: _Toc503195334]Table 10. Summary of critical factors for impacting cumulative injection and bottomhole pressure for all scenarios
	Affecting variables→
	Cumulative water injection (CWI)
	Bottomhole pressure (BHP)
	Combined CWI and BHP

	Scenarios ↓
	
	
	

	Base case
	Porosity, permeability and rock compressibility of disposal zone
	Permeability and porosity of disposal zone and seal integrity
	Porosity, permeability and rock compressibility of disposal zone

	Compressible fluid in producing zone
	Seal integrity and porosity, permeability and rock compressibility of disposal zone
	Permeability, porosity and rock compressibility of disposal zone and seal integrity
	Seal integrity and porosity, permeability and rock compressibility of disposal zone

	Heterogeneity in disposal zone
	Porosity, permeability and rock compressibility of disposal zone
	Permeability and porosity of disposal zone and seal integrity
	Porosity, permeability and rock compressibility of disposal zone

	Natural fractures
	Fracture porosity and permeability, porosity and rock compressibility of disposal zone 
	Fracture porosity and permeability, porosity and rock compressibility of disposal zone
	Fracture porosity and permeability, porosity and rock compressibility of disposal zone

	Completion anomaly
	Vertical anisotropy and permeability of production zone
	Permeability of disposal and production zone
	Permeability of disposal and production zone



[bookmark: _Toc504484769]5.2.1. Base Case
In this scenario, all three zones (disposal zone, producing zone, and the seal) have homogenous petrophysical properties. Producing zone contains a slightly compressible fluid. Table 11 presents the Base Case model description. The specifications described in the Base Case model are based on Arbuckle-specific data.




[bookmark: _Toc503195335]Table 11. Specifications of the base model.
(* indicates specification included in DoE)
	Specification
	Value

	Compartment size
	574 acres

	Gross interval of compartment
	700 ft

	Maximum bottomhole pressure limit
	2800 psi

	Porosity of disposal zone*
	10%

	Permeability of disposal zone*
	5 mD

	Porosity of production zone*
	15%

	Permeability of production zone*
	5 mD

	Formation compressibility of disposal zone*
	9E-6 psi-1

	Transmissibility multiplier of seal*
	1










The average inter-well distance typical for the disposal wells in the Arbuckle zone is 5,000 ft. Therefore, the dimension of the simulation models corresponding to 5,000 ft is fixed.  Gross interval is determined using average perforation thickness (Oklahoma Corporation Commission, 2017). Stratification-specific information for the Arbuckle Group is not available in well-logs or other records. For this study, the effect of stratification is ignored for simplicity. However, the effect of vertical anisotropy and gross interval is investigated as discussed later.
The maximum bottomhole pressure limit of 2,800 psi is considered based on the fracture gradient of 0.65 psi/ft for a perforation depth of 4,300 ft. Perforation depth of 4,300 ft is the typical depth for the disposal wells penetrating the Arbuckle Group. Figure 79 displays the injection profile for all the cases. The injection-rate profile is considered in line with the wells in the Arbuckle Group. 
[bookmark: _Toc504400735]Figure 79. Well injection profile for all scenarios







For the Base Case, the impact of porosity and permeability of producing and disposal zones, formation compressibility of disposal zone and transmissibility of seal are investigated. A total of 64 cases constructed in the DoE are simulated. Figure 80 presents the cumulative water injection profile of six extreme cases out of total 64 DoE case-responses. Cumulative injection profiles can be broadly classified into two categories: one having low disposal-zone permeability (labeled 3, 4 and 5 in Figure 80) and the other high (labeled 1, 2 and 6 in Figure 80). For the profiles 1, 2, 3 and 4, disposal-zone porosity is high, while for the profiles 5 and 6, it is low. Profile 1 has higher formation compressibility compared to Profile 2. Profile 3 has leaky seal compartment while Profile 4 has sealed compartment. 
[bookmark: _Toc504400736]Figure 80. Cumulative water injection profiles of six extreme cases out of total 64 DoE case-responses for the Base Case scenario
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When the properties are homogenous as in the Base Case, dominant factors (see Figure 74) are permeability, porosity and rock compressibility of the disposal zone. This aligns with the conventional wisdom. Similar findings are presented in Saripalli et al. (2000). In subsequent scenarios, changes are made to the Base Case to understand the impact of various parameters.
[bookmark: _Toc504484770]5.2.2. Compressible Fluid in the Producing Zone
The compressibility of the total system increases significantly in the presence of gaseous phase. This may have an impact on disposal-well performance where the producing zone is in communication with the disposal zone. The disposal zone will be in communication with the overlying producing zone when the vertical transmissibility of the seal is non-zero. This effect is investigated in this section. As Table 9 suggests, uncertainty parameters for this scenario are the same as the Base Case scenario.
When the disposal zone is in communication with a producing zone having compressible fluid, the seal integrity plays a significant role, as Figure 75 suggests. The more compressible the fluid in the communicating producing zone, the stronger will be the impact on injectivity. Porosity, permeability, and rock compressibility of the disposal zone have relatively less impact on disposal-well performance. 
[bookmark: _Toc504484771]5.2.3. Petrophysical Heterogeneity in Disposal Zone
Heterogeneity in petrophysical properties will have a strong impact on well performance. In this scenario, the role of heterogeneity in disposal process is explored. Keeping all other parameters of the Base Case, heterogeneous porosity and permeability distributions using vertical, major and minor direction variogram values, and nugget for porosity distribution are constructed for DoE. First, 3D stochastic models of porosity are constructed. Permeability models are then co-simulated using porosity distribution as a secondary variable.
The Pareto plot in Figure 76 shows that permeability is most dominant. Other critical factors for the heterogeneous medium are porosity, rock compressibility of disposal zone, and seal integrity.
[bookmark: _Toc504484772]5.2.4. Presence of Natural Fractures
Dual-porosity models are used to investigate the effect of pre-existing natural fractures and the interaction between natural fractures and the matrix. The presence of natural fractures alters porosity and connectivity of the disposal compartments. Generally, these two parameters are key to the performance of disposal operation. In this section, three additional parameters related to natural fractures are investigated, as shown in Table 9. These parameters are fracture porosity, fracture permeability, and matrix-fracture coupling. Description of dual-porosity models can be found in the reservoir engineering literature (Barenblatt et al. 1960, Kazemi 1969).
Figure 77 suggests that natural-fracture permeability and porosity have, by far, a significant impact on injection-well performance, whereas matrix porosity and rock compressibility of the disposal zone have a secondary effect. However, the effect of the matrix-fracture interaction term is apparently small. This may be an artifact of how the statistical Design of Experiments (DoE) is constructed. This effect shall be explored in a future study.
[bookmark: _Toc504484773]5.2.5. Communication through Completion Anomaly
Completion anomaly refers to situation where the isolation of the producing and the disposal zones has been compromised due to damaged or leaky packer between the two zones within the injection well string. In case of a faulty well completion configuration, injection water may partially and unintentionally be injected into the producing zone. Such an outcome, which is fairly common, compromises the sealing nature of the disposal zone. Given this reality, a scenario is considered where the injection-well completion is an openhole type, and communication between the injection zone and overlying producing zone can take place. The additional parameter (see Table 9) for uncertainty analysis is vertical anisotropy.
When both zones are in communication, the permeability of both disposal and production intervals will have a dominant effect on injection-well performance, as Figure 78 suggests.
[bookmark: _Toc504484774]5.3. Diagnostics for Wastewater Disposal-Well Monitoring
Safe water disposal operations can be achieved by continuous monitoring of the injection process and checking the injection behavior. In this section a workflow as shown in Figure 81 is devised, to monitor and identify abnormal injection behavior and applied it to all the scenarios analyzed in the previous section. The workflow starts with the generation of injection rate and pressure profiles. First, the injectant/native fluid interface pressure is estimated, which is designated as pe. Thereafter, the Hall integral (IH) and its derivative (DHI) (Izgec and Kabir 2009) are calculated. When plotted against the cumulative water injection, the two curves of IH and DHI overlay for normal injection. As shown in Figure 82, departure point is the maximum cumulative injection point up to which the normal injection is apparent; that is, before the DHI curve starts deviating from its IH counterpart. Cumulative injection is determined by the departure point, which is defined as CID, and further analysis of injection behavior using this information is carried out.
[bookmark: _Toc504400737]Figure 81. Wastewater disposal-well monitoring workflow
Generation of performance profiles (pressure and rates)
Interface pressure (pe) determination
Calculation of Hall Integrals (IH) and Derivatives of Hall Integrals (DHI)
Plotting of IH and DHI against cumulative water injection
Departure-points identification
Determining cumulative injection at departure-points
Causality analysis of injection behavior

[bookmark: _Toc504400738]Figure 82. Departure point identification in the modified-Hall analysis plots
Departure Point







As discussed earlier in Chapter-3, in the modified-Hall analysis, the amount of pressure buildup in the disposal wells over time as well as the rate at which the pressure buildup takes place with injection, more precisely, cumulative injection volume are primarily determined and monitored. Under normal injection condition, both of these curves will have the same slope initially. When the disposal well experiences injectivity loss or some form of formation plugging, the derivative curve will deviate away (upward) from the Hall plot. That means the pressure is building up rapidly with small incremental injection. On the other hand, when disposal well experiences induced fracturing, the derivative plot will deviate away (downward) from the Hall plot. In this case, the pressure does not build up even when there is significant injection after the fracturing event. 
In this analysis, single or multiple disposal-wells can be modeled in a consistent manner. The only complication that stems in the case of multiple disposal wells is that the virgin pressure around the disposal wells is affected by the flow from other interfering disposal wells. The proposed approach works in multi-well cases equally well.
Analysis involves calculation of percent pore-volume injection, which is designated as PVID%, using the cumulative injection at the departure point (CID). PVID% is defined as CID divided by the pore-volume of the injection compartment. It is found that PVID% constitutes the major dependent variable in discerning safe operable limits. The underlying objective is to identify the limiting conditions of variables for safe operating conditions.
The above workflow and analysis are applied to all the identified scenarios. Figures 83 through 92 show histograms of percent pore-volume injection and cumulative injection obtained from the analysis. In Table 12, the conditions where high percent pore-volume and cumulative injection exist and could be causing the abnormal injection behavior are summarized. It is identified that a pore-volume injection greater than 2% will trigger the abnormal behavior.

[bookmark: _Toc504400739]Figure 83. Histogram of % pore-volume injection – Base Case

[bookmark: _Toc504400740]Figure 84. Histogram of absolute cumulative injection – Base Case

[bookmark: _Toc504400741]Figure 85. Histogram of % pore-volume injection – Compressible fluid in producing zone

[bookmark: _Toc504400742]Figure 86. Histogram of absolute cumulative injection – Compressible fluid in producing zone

[bookmark: _Toc504400743]Figure 87. Histogram of % pore-volume injection – Heterogeneous scenario

[bookmark: _Toc504400744]Figure 88. Histogram of absolute cumulative injection – Heterogeneous scenario

[bookmark: _Toc504400745]Figure 89. Histogram of % pore-volume injection – Natural-fractures scenario

[bookmark: _Toc504400746]Figure 90. Histogram of % pore-volume injection – Natural-fractures scenario

[bookmark: _Toc504400747]Figure 91. Histogram of % pore-volume injection – Completion anomaly scenario

[bookmark: _Toc504400748]Figure 92. Histogram of % pore-volume injection – Completion anomaly scenario


[bookmark: _Toc503195336]Table 12. Conditions with high percent pore-volume and cumulative injection for all scenarios
	Scenarios
	Variables

	
	Percent pore-volume injection (PVID%)
	Absolute cumulative injection (CID)

	Base case
	High conductivity allows more fluid injection and low porosity leads to low pore-volume - high PVID%
	High porosity and conductivity in disposal zone - high CID

	Compressible fluid in producing zone
	Leaky seal, along with high conductivity and low porosity - high PVID%
	High conductivity with leaky seal, or if seal is tight, high conductivity with high porosity - high CID

	Heterogeneity in disposal zone
	High conductivity and low porosity - high PVID%
	High conductivity - higher CID, expect when the seal is tight and formation compressibility is low

	Natural fractures
	Formation compressibility is high, and porosity is low in disposal zone, along with low fracture porosity and high fracture permeability - high PVID%
	High formation compressibility or high porosity in the disposal zone expect when the fracture porosity and permeability both are low - high CID

	Completion anomaly
	High permeability in disposal zone - high PVID%
	Constant cumulative injection profiles, as the fluid has enough porosity and conductivity to flow in both disposal and production zone



[bookmark: _Toc504484775]5.4. Impact of a Few Key Parameters
[bookmark: _Toc504484776]5.4.1. Effect of Porosity-Dependent Formation Compressibility
In the previous sections, the values of porosity and formation compressibility were varied independent of each other. Given that compressibility has porosity dependency (Zimmerman 1986), this section explores the impact of porosity-dependent compressibility.
Two scenarios to study this effect of porosity-dependent compressibility are considered. In Scenario 1, formation compressibility is calculated using the pore-volume compressibility correlation with porosity for limestone (Jalalah 2006) as shown in Eq. 16. It is an empirical equation based on fitting data compiled data from different parts of the world. In Scenario 2, the compressibility value is kept constant at 1.8E-6 psi-1. Table 13 shows the values of porosity considered and the corresponding compressibility for both scenarios. Ten simulation cases are performed keeping the other parameters constant. Departure points are identified on the modified-Hall plots, and Figure 93 displays the corresponding cumulative injection and percent pore-volume injection.
								     (19)


[bookmark: _Toc503195337]Table 13. Compressibility values with corresponding porosity in both scenarios for comparing injectivity
	Porosity (%)
	Scenario 1
	Scenario 2

	
	Compressibility (psi-1)
	Compressibility (psi-1)

	2.5
	2.0E-5
	1.8E-6

	5
	1.0E-5
	1.8E-6

	10
	5.0E-6
	1.8E-6

	15
	3.5E-6
	1.8E-6

	20
	2.4E-6
	1.8E-6




[bookmark: _Toc504400749]Figure 93. Percent pore-volume injection and cumulative injection show the effect of porosity dependent formation compressibility comparing varying and constant formation compressibility

It can be observed that cumulative injection (CID) is higher in Scenario 2 compared to Scenario 1. Also, with increasing porosity, there is a more pronounced increase in cumulative injection in Scenario 2 compared to Scenario 1. This study reveals that when both porosity and compressibility are considered independently, overestimation of the percent pore-volume injection (PVID%) occurs because cumulative injection is too large. This overestimation can be as high as 40% at a porosity of 20%.
[bookmark: _Toc504484777]5.4.2. Effect of Injection Rate
One may question if the injection rate will affect the disposal operation. In this section, this point is investigated in the context of injection behavior. So far, injection-rate profiles similar to those observed in the Arbuckle Group disposal wells are considered. Here, injection rates in the multiples of 0.1, 0.25, 0.5 and 1.5 of the original injection-rate profile are considered. For each profile, a Design of Experiment (DoE) analysis using 16 simulation runs is carried out. Figures 94 and 95 present percent pore-volume injection and cumulative injection at the departure points, determined using the modified-Hall plots and compared with the Base Case injection-rate (displayed in x-axis with a multiplier of one).

[bookmark: _Toc504400750]Figure 94. Percent pore-volume injection to show the effect of multiples of original injection rates


[bookmark: _Toc504400751]Figure 95. Cumulative injection to show the effect of multiples of original injection rates
Figures 94 and 95 display the injection-rate dependence on normal-injection behavior. They suggest that the high-injection rates (not high enough to fracture the formation) are favorable over those considered at lower rates. Saripalli et al. (2000) pointed out that injectivity declines with low injection rates. Note that the disposal volume is restricted to less than 2% of pore-volume under favorable conditions, such as that in the low-compressibility formation and in a large contiguous compartment. Zhu et al. (2017) illustrate the response of varying injection rate to reactivation of faults in detail.
[bookmark: _Toc504484778]5.4.3. Effect of Compartment Interval
Compartment thickness may have a different impact on well performance compared to compartment size. Gravity will also affect the well performance with increasing formation thickness. In all cases, a gross interval of 700 ft was considered. This value is based on the average perforation thickness of disposal wells in the Arbuckle. To understand the effect of the gross interval, a DoE analysis using 16 simulation runs is carried out for interval thicknesses of 100 and 400 ft, respectively.
Percent pore-volume injection at the departure points for 100 and 400 ft intervals are shown in Figure 96. Only the sealed compartment cases are shown in this figure. The anomalously high percent pore-volume injection occurs for 100 ft interval with low porosity and high permeability. Apart from that, percent pore-volume injection for all the other cases is less than 2%. It can be concluded that disposal volume less than 2% of pore-volume will be a safe operational limit for disposal zones with a shorter gross interval.

[bookmark: _Toc504400752]Figure 96. Percent pore-volume injection for gross interval of 700 ft (Base Case) with corresponding case of 100 ft and 400 ft intervals for sealed compartments

[bookmark: _Toc504484779]5.5. Impact of Compartment Size on Injectivity
Compartment size plays a very important role during the disposal process. Analysis showing the impact of compartment size on injectivity can be very useful in establishing safe operational procedure. In this context, the effect of different compartment sizes on injectivity under various conditions is investigated. Figure 97 presents a workflow to establish a relationship between the compartment size and cumulative injection. The same workflow reveals the correlation of fracture gradient with injectivity.
In the workflow, compartment sizes are selected based on the range of inter-well distance for disposal wells in Arbuckle aquifer involving 144, 574, 1469 and 3305 acres. Thereafter, porosity, permeability, and compressibility of the disposal zone, and transmissibility of seal are selected as critical factors for the injection well performance workflow. The next step entails sensitivity analyses to check how each critical factor impacts compartment size. Figures 98 through 101, present the results from the diagnostics workflow applied for the sensitivity cases. The trend reveals that CID increases while PVID% decreases with increasing compartment size. From analysis carried out for porosity, PVID% in a low-porosity case is higher than those in a high-porosity case. This finding confirms the previous results; that is, a lower formation porosity leads to lower available pore-volume, although PVID% is higher. [bookmark: _Ref502744929][bookmark: _Toc504400753]Figure 97. Impact of compartment size/fracture gradient workflow
Selection of compartment sizes / fracture gradients
Critical factor identification using the injection well-performance workflow 
Sensitivity analyses (OVAT) with individual critical parameters
Uncertainty analysis using critical parameters
Modified Hall Analysis 
Establishing relationship between compartment size/fracture gradient and the cumulative injection at the departure point 


[bookmark: _Toc504400754]Figure 98. Impact of permeability on injectivity by varying compartment size

[bookmark: _Toc504400755]Figure 99. Impact of porosity on injectivity by varying compartment size

[bookmark: _Toc504400756]Figure 100. Impact of seal integrity on injectivity by varying compartment size


[bookmark: _Toc504400757]Figure 101. Impact of formation compressibility on injectivity by varying compartment size

Next, uncertainty analysis is performed using the critical factors for all the compartment sizes. Table 14 presents the uncertainty matrix. Selecting the departure points on the modified-Hall plots became the cornerstone of this analysis. Figure 102 presents a sample of identified departure points for the 1,469-acre compartment size. Figures 103 and 104 display the relationship of percent pore-volume injection (PVID%) and cumulative injection (CID) with compartment size, wherein the formation compressibility turned out to be the dominant parameter. Displayed within the orange envelope in the figures is a cluster of higher CID profiles, commensurate with high formation compressibility. In contrast, the blue envelope is a cluster of lower CID profiles, related to low formation compressibility. PVID% varies more in smaller compartment size compared to those in larger compartment size, where the values are lower. This observation is a consequence of the reciprocity effect of compartment pore-volume on percent-pore volume injection variable. 

[bookmark: _Toc503195338]Table 14. Description of the uncertain parameters – Impact of compartment size and fracture gradient on injectivity
	Parameter
	Low
	High

	Disposal zone porosity, %
	5
	30

	Disposal zone permeability, mD
	5
	50

	Disposal zone formation compressibility, psi-1
	9E-6
	5E-5

	Transmissibility multiplier – seal
	0
	10


[image: ][bookmark: _Toc504400758]Figure 102. Example of departure points (shown as black dots) determination while analyzing the compartment size effect of 1469-acres. X-axis is cumulative water injection (MMSTB), Y-axis represents (psi-MMSTB) Hall Integral (blue) and Derivative of Hall Integral (orange)


[bookmark: _Toc504400759]Figure 103. Relationship of percent pore-volume injection with compartment size, orange and blue envelopes are clusters based on formation compressibility

[bookmark: _Toc504400760]Figure 104. Relationship of absolute cumulative injection with compartment size, orange and blue envelopes are clusters based on formation compressibility
[bookmark: _Toc504484780]5.6. Correlating Fracture Gradient with Injectivity
Fracture gradient is defined as the maximum pressure gradient within which fractures are not induced in the disposal formation. In this study, the effect of fracture gradients via the maximum allowable bottomhole pressure is investigated. That is, if the formation fracture gradient is high, then the bottomhole pressure limit for injection will be high. This variable directly impacts the injectivity during disposal. Following the same steps, as shown in Figure 97, for determining the effect of compartment size with injectivity, the relationship between cumulative injection and fracture gradient is developed.
A selection consisting of five pressure gradients ranging from 0.64 to 0.84 psi/ft (Holubnyak 2016) corresponding to maximum BHP limits of 2,800 to 3,650 psi, respectively is carried out. The same compartment size of 1,469 acres is retained in this study segment. The critical factors identified are porosity, permeability, formation compressibility of the disposal zone, and transmissibility of seal. Figures 105 through 108 present the results of the sensitivity runs for these critical factors. As expected, the CID increased with increasing fracture gradient. In addition, the PVID% values are distinctly different for low and high porosity and permeability cases. However, these values are closer to the formation compressibility and seal integrity in the high and low cases. It can be inferred that, individually, porosity and permeability are more influencing in this study.

[bookmark: _Toc504400761]Figure 105.  Impact of permeability on injectivity by varying fracture gradient



[bookmark: _Toc504400762]Figure 106. Impact of porosity on injectivity by varying fracture gradient








[bookmark: _Toc504400763]Figure 107. Impact of seal integrity on injectivity by varying fracture gradient

[bookmark: _Toc504400764]Figure 108.  Impact of formation compressibility on injectivity by varying fracture gradient
The uncertainty matrix for fracture-gradient investigation is presented in Table 14. Figures 109 and 110 show the relationship of absolute cumulative injection (CID) and percent pore-volume injection (PVID%) with fracture gradient.  In general, PVID% increases with increasing fracture gradient. In the figures, orange envelope represents a cluster of high PVID% scenarios corresponding to high formation compressibility and low porosity.  The blue envelope is a cluster of intermediate to low PVID% scenarios with low formation compressibility.   While the green envelope clusters low PVID% scenarios found in high formation compressibility and high porosity. Thus, formation compressibility and porosity define the relationship between fracture gradient and injectivity.

[bookmark: _Toc504400765]Figure 109. Relationship of percent pore injection with fracture gradient, orange, green and blue envelopes are clusters based on formation compressibility and porosity

[bookmark: _Toc504400766]Figure 110. Relationship of absolute cumulative injection with fracture gradient, orange, green and blue envelopes are clusters based on formation compressibility and porosity
Around 300 simulation cases with sealed injection compartment are analyzed in this study. Figure 111 shows a histogram of percent pore-volume injection (PVID%) for all these simulation runs. The figure suggests that at about 80% probability, the percent pore-volume injection is less than 2%. However, a combination of high permeability, low porosity and high formation compressibility show higher percent pore-volume injection capability.

[bookmark: _Toc504400767]Figure 111. Histogram summarizing the percent pore-volume injection results of around 300 conditions having sealed compartments
[bookmark: _Toc504484781]5.7. Workflow for Safe Water-Disposal Operations
Lessons from all the studies are combined, and a simple workflow for the safe-water disposal operations is crafted, as shown in Figure 112. Well surveillance-data, such as injection rate and bottomhole pressure, and well completion data is required to implement the workflow. The use of rate transient analysis (RTA) ensured ascertaining the compartment volume. Certainly, geology and petrophysical information can assist in independent corroboration of the compartment volume.
[bookmark: _Toc504400768]Figure 112. Workflow for safe water-disposal operations.
Data acquisition: injection rates, injection bottom-hole pressures, completion data
Estimation of compartment properties (drainage volume) using Rate Transient Analysis (RTA)
Monitoring normal injection behavior using Modified Hall Analysis
Monitoring cumulative injection level to ensure safe operational limits







Next, the modified-Hall Analysis (Izgec and Kabir 2009) is used to monitor the real-time injection behavior. When the derivative of Hall integral deviates from the Hall integral, the injection limit is reached. Additionally, the cumulative injection and percent pore-volume injection should be continuously checked, to keep it within the safe operating limits. As a rule of thumb, the percent pore-volume injection needs to be kept less than 2% of the container volume for safe water disposal operation. The compartment size obtained from the rate-transient analysis or RTA constitutes the critical element in this workflow. It can be noted that the fundamental purpose of RTA as used in the reservoir-engineering discipline pivots on estimating the connected pore volume in the presence of late-time boundary-dominated flow in producing wells. Here, an attempt to replicate the same idea in the context of available and contiguous pore volume connected with each disposal well is made.
I determined the average inter-well distances based on Arbuckle Group disposal wells. I obtained the average perforation-interval thickness from the completion reports. Both the average inter-well distance and perforation interval determined the compartment size for the synthetic models. The pore volume is simply the product of the disposal zone bulk volume and the net porosity. However in a realistic setting, I propose to use RTA of the injection rates and pressure to determine the equivalent pore volume intercepted by the disposal well.
Two cases for determining the compartment volume are presented here. One case had a sealed compartment and the other one contained a leaky fault. A compartment size of 1,469 acres was considered in both cases. Figures 113 through 116 show the RTA results, including the p and q match, the log-log and the Blasingame type-curve plots, as detailed in Houze et al. (2017), for the tightly sealed compartment case. Figures 117 through 120 show the RTA results for the leaky-fault. The compartment size, using RTA, was estimated to be 1,415 acres for the sealed compartment case and 1,552 acres for the leaky-fault case. As expected, in case of leaky fault case, the estimated compartment size turned out to be somewhat larger than the actual size due to fluid leakage. These results validate that RTA technique can yield a good estimate of the compartment size.

[bookmark: _Toc504400769]Figure 113. RTA results - q match (tightly sealed compartment)

[bookmark: _Toc504400770]Figure 114. RTA results - p match (tightly sealed compartment)

[bookmark: _Toc504400771]Figure 115. RTA results – log-log diagnostic (tightly sealed compartment)

[bookmark: _Toc504400772]Figure 116. RTA results – Blasingame type curve (tightly sealed compartment)

[bookmark: _Toc504400773]Figure 117. RTA results - q match (leaky fault)
 
[bookmark: _Toc504400774]Figure 118. RTA results - p match (leaky fault)


[bookmark: _Toc504400775]Figure 119. RTA results – log-log diagnostic (leaky fault)

[bookmark: _Toc504400776]Figure 120. RTA results – Blasingame type curve (leaky fault)

	In this chapter, I got a deep insight into the wastewater disposal process and the learning was based on studying various sub-surface scenarios. The parameters that affect the disposal process were also studied. Modified-Hall analysis (MHA) was not only used to understand the limiting behavior of disposal but also to quantify the safe amount of disposal. These learnings led to formulating an operational practice for safe-disposal. Compartment size was required for this process, which was obtained using Rate Transient Analysis (RTA). Next, I will present a few points of discussion, conclusions and recommendations based on the entire study.
[bookmark: _Toc504484782]
Chapter 6: Discussion and Conclusions
In this chapter, I summarize the efforts to investigate and monitor the wastewater disposal process with the help of available information from the Arbuckle-Group formation. I also discuss the assumptions and limitations of the study. Finally, I shall present key findings of the study.
[bookmark: _Toc504484783]6.1. Discussion
Arbuckle-Group was chosen as a zone of interest as huge volumes of wastewater is disposed in this formation and an increase in seismicity linked with this process is observed. An integrated team of geophysicists, geologists and engineers were involved in this work. This study focuses on the engineering aspect of the integrated analysis.
I used 3D seismic survey, well log data, injection and completion data for 29 wells for the study. I estimated porosity, permeability, mineralogy and geomechanical properties of core samples from the SHADS #4 well in Rogers County, Oklahoma. I carried out analysis on injection dataset which includes performing data quality checks, conversion of the well-head pressure to bottom-hole pressure, identification of flow regimes using material time-balance diagnostics plot, estimating ambient reservoir pressures using Silin slope analysis and understanding the injection behavior of the wells using modified-Hall analysis. I also carried out a quick analysis to correlate the injection parameters with the seismicity.
I created a model for history matching process using the geological static model and available information about the study area. I carried out history matching iterations using the identified impactful parameters, until a reasonable match for bottom-hole pressure and injection rate is obtained. I also studied the behavior of the faults. There is a further scope to improve the characterization by carrying out more stages of history matching.
Various assumptions and limitations pertaining to these efforts include:
· No core data were available for the wells under study. Core data would enable us to create better porosity and permeability models initially with the availability of this data.
· Quality of the public datasets (injection and completion data), is of limited reliability. I commonly encountered conditions like averaged pressures and injection rates, abnormally high pressures and rates, increasing pressure with decreasing injection or vice-versa.
· The injection dataset contained wellhead pressures, however, the bottom-hole pressure is required for most of the analysis. To enable this conversion key parameters such as temperature, salinity and flowing conditions among others were not available. A judgment of key parameters was obtained using sensitivity analysis.
· The information regarding the fluid distribution in the study area is not available. As a part of this study, I considered the Arbuckle-Group and the connected basement to be entirely water saturated. 
· There is limited information available regarding the Arbuckle-connected basement formation. Only a handful of well logs penetrate the basement. However, as pointed in literature, most of the seismic events take place in basement.
In the effort to learn the disposal process, I used a systematic approach to understand the overall issues surrounding wastewater disposal in saline aquifers, specifically in the Arbuckle Group in Oklahoma. The same method can be followed in any setting to assess the limits of safe water disposal requirements. In this context, specific workflows provide the foundations for understanding the physical processes of disposal and diagnostics for real-time monitoring.
The applicability of these workflows and analyses can be useful provided good quality injection data are available. Competent surveillance techniques proposed in this study become a requirement in recognizing the need for changing the disposal compartment. In this regard, operators and participating agencies alike need to implement the simple surveillance guidelines and frequent data analysis as espoused here for ensuring safe disposal operations. In this context, it is proposed that the modified-Hall plot is critical in that it alerts us when to cease injection in a given interval. In this study, monitoring of injection volumes and pressure using the proposed approach is recommended as a bare-bone surveillance method for injection wells. However, additional surveillance, such as temperature survey, pressure monitoring for well and completion integrity as suggested by Macary et al. (2012), among others, can bolster the cause for disposal. 
The workflows encompassed various scenarios and a range of independent parameters in this study involving both single- and dual-porosity systems using simplified fluid-flow simulation models. However, faulted architecture of the disposal formation and geomechanics will play a significant role in disposal-well and formation dynamics and induced seismicity (Umholtz and Ouenes, 2016; Walsh and Zoback, 2015; Dusseault, 2010). Fan et al. (2016) have carried out geomechanical analysis to study the link between water disposal and initiation of seismic fault slip. A disposal formation with conductive faults communicating with overlying producing zone will have similar characteristics to the case where seal integrity is compromised and will accommodate a large volume of disposal water. On the other hand, sealing faults in the disposal formation will act as flow barriers and the container size will shrink, which will accommodate a smaller volume of disposal water. Notwithstanding, a full-blown study coupling fluid flow and geomechanical stress simulation will enhance the overall understanding of other disposal opportunities. This aspect will be probed in a future investigation.
More subsurface and operational scenarios involving variable salinity of injection water and the presence of solids, among other variables affecting disposal performance, need probing. Stress-sensitive permeability, permeability-reduction phenomena or effect of thermal stress have not been investigated in this study. These aspects can be addressed in future efforts to enhance understanding of the wastewater-disposal formation dynamics further. 
Another aspect of produced water management and disposal is the chemical composition of the disposed water. Various technologies are available for recycling and purification (removing salt, oil and grease contents) of the disposal water (Veil et al., 2011; Shafer, 2011). Al-Taq et al. (2017) suggested loss of injectivity takes place if suspended solids exceed 50 ppm, mean particle size exceeds 5 microns, the oil content exceeds 5 microns, or continuous injection is disrupted triggering particle settling. In this study, these aspects are neither investigated nor their impact on injectivity studied. Additionally, chemical reactions or mineral-water interactions are not discussed. An investigation coupling water chemistry, fluid flow, and stress simulation to ascertain the injection limits will be beneficial to the community. The approach of monitoring injection wells using modified-Hall plot will apply in these conditions where formation plugging is occurring (Izgec and Kabir 2009).
Overall, the results pointed to 2% of the container volume as the maximum safe disposal volume with 80% probability. The allowable disposal volumes are in substantial alignment with the CO2 storage efficiency figures for limestone formations discussed in Goodman et al. (2011) and EIAGHG report (2009). Earlier, Ehlig-Economides and Economides (2010) suggested 1% of supercritical CO2 disposal, while Zhou et al. (2008) proposed 0.5%. Multiphase flow condition in the case of CO2 disposal in aquifers will have trapping mechanisms that may constrain the allowable injection volume to be lower than that in the wastewater disposal situation.
This approach should be considered as a proactive measure for monitoring disposal well performance. Induced seismicity can be prevented or minimized if safe operational practice proposed in this study is put in place. The primary objective here is to establish a diagnostics and monitoring means for water-disposal wells. Irrespective of the physical processes, the ability to diagnose normal injection behavior can be achieved using the proposed approach. It is acknowledged that when multiple physical processes are in play, there may be compensating phenomena occurring that can prolong or reduce the duration of normal injection behavior. The monitoring and diagnosing approach will not change. However, the observed likely safe injection of 2% cumulative pore-volume injection may turn out to be marginally different.
[bookmark: _Toc504484784]6.2. Conclusions
Key conclusions from the characterization of Arbuckle-Group study are as follows:
· Average porosity and permeability of the Arbuckle-Group formation ranges between about 7% and 10 mD, respectively.
· I observe a slight lateral permeability anisotropy of 1.25 towards the Northing direction with respect to Easting direction evident in the Arbuckle-Group and observe vertical to lateral permeability anisotropy () is approximately 0.01 for the Arbuckle-Group.
· Dominant parameters affecting history-match are permeability, horizontal and vertical anisotropy and porosity of Arbuckle-Group, permeability and horizontal anisotropy of overlying Simpson and the underlying basement formations, formation water density and viscosity, and productivity index (PI) multipliers (for the injection wells).
· Faults play an important role in characterizing Arbuckle Group formation. 

Important conclusions from water-disposal investigation are as follows:
· Besides porosity, permeability, and compressibility, seal integrity plays a critical role in water disposal storage. In general, the cumulative storage is tied to high-porosity and high-permeability systems due to favorable transmissivity for disseminating pressure.
· The overall disposal volume is restricted to less than 2% of pore-volume under favorable conditions, such as low-compressibility formation in a large contiguous compartment. The same 2% criterion also applies in a sealed compartment with 80% probability while considering a number of variables.
· The presence of natural fractures in the disposal zone improves the formation compressibility and transmissivity, leading to the increase of cumulative injection compared to its single-porosity counterpart.
· The proposed workflow for safe water-disposal operations as presented here involves continuous monitoring of the injection profile (of both injection volumes and pressure) with the modified-Hall plot to ensure a safe operating limit, and assessing the compartment size from the rate-transient analysis. Modified-Hall plot will indicate if the normal injection is taking place. Knowledge of the container size will assure if the cumulative injection volume is within the safe limit (~2% of pore-volume).


[bookmark: _Toc504484785]Chapter 7: Recommendations
In this study, I present an initial characterization Arbuckle-Group in Payne County, Oklahoma. I have analyzed from the wastewater disposal process in this confined reservoir and proposed monitoring and diagnostics techniques for safe wastewater disposal operation. I have also identified a few areas where additional work can be carried out for a deeper understanding of the problem and obtaining improved results. I recommend the following for future work:
· Improve characterization of Arbuckle-Group in the same study area by carrying out more stages of history matching and learn the fault-conductivity characteristics.
· Conduct a study to forecast the pressure propagation and build-up on allowing further injection in this area using fluid flow simulation is possible.
· Construct 3-D Mechanical Earth Model (MEM) representing the geomechanical properties of the formations. A workflow to this end had been established, however, the investigations could not be completed given the data available. Comprehensive understanding of the behavior of the Arbuckle-Group and basement formations, can be further enhanced through coupled fluid-flow and geomechanical stress simulation. 
· [bookmark: _Toc474000592][bookmark: _Toc474165122]Explore simpler analytical techniques such as RTA in more detail for all the disposal wells, estimating the compartment size around these wells. Knowledge of the compartment size will enable monitoring these wells using the scheme devised in this thesis.
· Examine additional scenarios including variable salinity of injection water and the presence of solids in the injection fluid, among the others can help to improve the understanding of the wastewater disposal process. 
· Further develop the scenario having partial hydrocarbon fluid distribution was considered for analysis that was not investigated in detail in this study.
· Examine the effect of chemical composition of the disposal water and its interaction with the formation rock and fluid.
· 
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[bookmark: _Toc504484787]Appendix I: Ambient Reservoir Pressure of 29 wells









[bookmark: _Toc503195339]Table 15. Values of Ambient Reservoir Pressure calculated using Silin slope analysis
	Well Name
	Ambient Reservoir Pressure (psi)

	Well A
	2285

	Well B
	2750

	Well C
	2450

	Well D
	2975

	Well E
	2350

	Well F
	2815

	Well G
	2545

	Well H
	2700

	Well I
	2737

	Well J
	2630

	Well K
	2260

	Well L
	2271

	Well M
	2675

	Well N
	3000

	Well O
	2468

	Well P
	2900

	Well Q
	2630

	Well R
	2515

	Well S
	2604

	Well T
	2375

	Well U
	2725

	Well V
	2630

	Well W
	2740

	Well X
	2500

	Well Y
	2325

	Well Z
	2635

	Well AA
	2750

	Well AB
	2600

	Well AC
	2525













[bookmark: _Toc504484788]Appendix II: Modified-Hall Plots of 29 wells








[bookmark: _Toc504400777]Figure 121. Behavior of injection well using modified-Hall plot for Well A


[bookmark: _Toc504400778]Figure 122. Behavior of injection well using modified-Hall plot for Well B


[bookmark: _Toc504400779]Figure 123. Behavior of injection well using modified-Hall plot for Well C

[bookmark: _Toc504400780]Figure 124. Behavior of injection well using modified-Hall plot for Well D


[bookmark: _Toc504400781]Figure 125. Behavior of injection well using modified-Hall plot for Well E


[bookmark: _Toc504400782]Figure 126. Behavior of injection well using modified-Hall plot for Well F

[bookmark: _Toc504400783]Figure 127. Behavior of injection well using modified-Hall plot for Well G


[bookmark: _Toc504400784]Figure 128. Behavior of injection well using modified-Hall plot for Well H


[bookmark: _Toc504400785]Figure 129. Behavior of injection well using modified-Hall plot for Well I

[bookmark: _Toc504400786]Figure 130. Behavior of injection well using modified-Hall plot for Well J


[bookmark: _Toc504400787]Figure 131. Behavior of injection well using modified-Hall plot for Well K


[bookmark: _Toc504400788]Figure 132. Behavior of injection well using modified-Hall plot for Well L

[bookmark: _Toc504400789]Figure 133. Behavior of injection well using modified-Hall plot for Well M


[bookmark: _Toc504400790]Figure 134. Behavior of injection well using modified-Hall plot for Well N


[bookmark: _Toc504400791]Figure 135. Behavior of injection well using modified-Hall plot for Well O

[bookmark: _Toc504400792]Figure 136. Behavior of injection well using modified-Hall plot for Well P


[bookmark: _Toc504400793]Figure 137. Behavior of injection well using modified-Hall plot for Well Q


[bookmark: _Toc504400794]Figure 138. Behavior of injection well using modified-Hall plot for Well R

[bookmark: _Toc504400795]Figure 139. Behavior of injection well using modified-Hall plot for Well S


[bookmark: _Toc504400796]Figure 140. Behavior of injection well using modified-Hall plot for Well T


[bookmark: _Toc504400797]Figure 141. Behavior of injection well using modified-Hall plot for Well U

[bookmark: _Toc504400798]Figure 142. Behavior of injection well using modified-Hall plot for Well V


[bookmark: _Toc504400799]Figure 143. Behavior of injection well using modified-Hall plot for Well W


[bookmark: _Toc504400800]Figure 144. Behavior of injection well using modified-Hall plot for Well X

[bookmark: _Toc504400801]Figure 145. Behavior of injection well using modified-Hall plot for Well Y


[bookmark: _Toc504400802]Figure 146. Behavior of injection well using modified-Hall plot for Well Z


[bookmark: _Toc504400803]Figure 147. Behavior of injection well using modified-Hall plot for Well AA

[bookmark: _Toc504400804]Figure 148. Behavior of injection well using modified-Hall plot for Well AB


[bookmark: _Toc504400805]Figure 149. Behavior of injection well using modified-Hall plot for Well AC
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History Matching Results	41280	41285	41290	41295	41300	41305	41310	41315	41320	41325	41330	41335	41340	41345	41350	41355	41360	41365	41370	41375	41380	41385	41390	41395	41400	41405	41410	41415	41420	41425	41430	41435	41440	41445	41450	41455	41460	41465	41470	41475	41480	41485	41490	41495	41500	41505	41510	41515	41520	41525	41530	41535	41540	41545	41550	41555	41560	41565	41570	41575	41580	41585	41590	41595	41600	41605	41610	41615	41620	41625	41630	41635	41640	41645	41650	41655	41660	41665	41670	41675	41680	41685	41690	41695	41700	41705	41710	41715	41720	41725	41730	41735	41740	41745	41750	41755	41760	41765	41770	41775	41780	41785	41790	41795	41800	41805	41810	41815	41820	41825	41830	41835	41840	41845	41850	41855	41860	41865	41870	41875	41880	41885	41890	41895	41900	41905	41910	41915	41920	41925	41930	41935	41940	41945	41950	41955	41960	41965	41970	41975	41980	41985	41990	41995	42000	42005	42010	42015	42020	42025	42030	42035	42040	42045	42050	42055	42060	42065	42070	42075	42080	42085	42090	42095	42100	42105	42110	42115	42120	42125	42130	42135	42140	42145	42150	42155	42160	42165	42170	42175	42180	42185	42190	42195	42200	42205	42210	42215	42220	42225	42230	42235	42240	42245	42250	42255	42260	42265	42270	42275	42280	42285	42290	42295	42300	42305	42310	42315	42320	42325	42330	42335	42340	42345	42350	42355	42360	42365	42370	42375	42380	42385	42390	42395	42400	42405	42410	42415	42420	42425	42430	42435	42440	42445	42450	42455	42460	42465	42470	42475	42480	42485	42490	42491	1668.59533691406	1728.25671386719	1747.39221191406	1759.58557128906	1769.11059570313	1777.2255859375	1899.7939453125	2010.10522460938	2045.20654296875	2068.91235351563	2088.45043945313	2105.95288085938	2174.52880859375	2199.16552734375	2217.20434570313	2232.78564453125	2246.91162109375	2260.06762695313	2257.47534179688	2261.92749023438	2269.74633789063	2277.34350585938	2284.47973632813	2291.220703125	2313.61157226563	2326.42578125	2334.26440429688	2340.9599609375	2346.974609375	2352.27294921875	2342.94897460938	2335.45825195313	2336.67919921875	2338.61962890625	2340.78247070313	2342.97314453125	2330.61352539063	2320.50415039063	2319.5908203125	2319.90307617188	2320.65454101563	2321.607421875	2336.92407226563	2361.89208984375	2367.8388671875	2371.4384765625	2374.16552734375	2376.470703125	2372.68383789063	2350.29150390625	2347.34130859375	2346.49340820313	2346.34057617188	2346.41479492188	2340.30590820313	2314.03857421875	2309.5341796875	2307.45727539063	2306.21118164063	2305.3515625	2304.70678710938	2257.30932617188	2248.927734375	2244.82641601563	2242.10131835938	2240.10327148438	2238.5322265625	1994.50500488281	1951.52514648438	1930.603515625	1917.10864257813	1907.07543945313	1899.04431152344	1773.19873046875	0	0	0	0	0	0	0	0	0	0	0	1810.91284179688	1839.70788574219	1851.76586914063	1858.36779785156	1862.56140136719	1865.46936035156	2368.23168945313	2580.50659179688	2644.1904296875	2681.35327148438	2707.54565429688	2727.87768554688	2822.49829101563	2869.35278320313	2891.18896484375	2907.48461914063	2920.92993164063	2932.48193359375	2699.33056640625	2504.51025390625	2465.07275390625	2446.68774414063	2435.89282226563	2428.70141601563	2476.369140625	2516.74365234375	2524.12524414063	2527.423828125	2529.41479492188	2530.87255859375	2565.55859375	2622.533203125	2634.80004882813	2641.4951171875	2646.18774414063	2649.89038085938	2661.59912109375	2700.14111328125	2709.13647460938	2714.56079101563	2718.65161132813	2722.04467773438	2727.26391601563	2739.40014648438	2743.52099609375	2746.55541992188	2749.11157226563	2751.40014648438	2753.484375	2826.56079101563	2840.59497070313	2848.14697265625	2853.48461914063	2857.76318359375	2861.423828125	2877.72607421875	2882.9111328125	2886.6748046875	2889.84912109375	2892.6865234375	2895.29418945313	2972.9375	2846.734375	2936.44018554688	2936.28393554688	2968.93994140625	3050.88793945313	3191.3505859375	3178.59814453125	3020.83129882813	3076.26708984375	2985.4638671875	2878.55712890625	2962.24145507813	2857.51049804688	2872.1484375	2896.32739257813	2921.03979492188	2920.30932617188	2908.95629882813	2696.09545898438	2894.1298828125	2891.19946289063	2796.53002929688	2937.06469726563	3025.44946289063	2870.47802734375	2839.33862304688	2770.50048828125	2772.75439453125	2796.61376953125	2825.05249023438	2758.4580078125	2669.19653320313	2707.79370117188	2799.40673828125	2828.826171875	2760.35546875	2774.44384765625	2708.40405273438	2709.88134765625	2710.61669921875	2855.7451171875	2712.55151367188	2617.4208984375	2505.72387695313	2594.90405273438	2733.046875	2766.1669921875	2812.99462890625	2848.02612304688	2687.47338867188	2657.5869140625	2667.61352539063	2692.03662109375	2677.34448242188	2692.19604492188	2690.69458007813	2746.62377929688	2289.24560546875	2584.44409179688	2741.39379882813	2681.89526367188	2640.51611328125	2665.62158203125	2665.32373046875	2661.43798828125	2638.72924804688	2653.17846679688	2666.91357421875	2689.09521484375	2600.25927734375	2603.57495117188	2535.85546875	2574.146484375	2635.794921875	2499.01171875	2055.29150390625	2341.93530273438	2341.5908203125	2373.73071289063	2414.41430664063	2427.25244140625	2420.17407226563	2388.98364257813	2395.42529296875	2386.4345703125	2346.69653320313	2219.22192382813	2183.09252929688	2164.94604492188	2153.06884765625	2141.11303710938	2126.24365234375	2131.86059570313	2134.486328125	2078.41284179688	0	0	Observed Data	41280	41285	41290	41295	41300	41305	41310	41315	41320	41325	41330	41335	41340	41345	41350	41355	41360	41365	41370	41375	41380	41385	41390	41395	41400	41405	41410	41415	41420	41425	41430	41435	41440	41445	41450	41455	41460	41465	41470	41475	41480	41485	41490	41495	41500	41505	41510	41515	41520	41525	41530	41535	41540	41545	41550	41555	41560	41565	41570	41575	41580	41585	41590	41595	41600	41605	41610	41615	41620	41625	41630	41635	41640	41645	41650	41655	41660	41665	41670	41675	41680	41685	41690	41695	41700	41705	41710	41715	41720	41725	41730	41735	41740	41745	41750	41755	41760	41765	41770	41775	41780	41785	41790	41795	41800	41805	41810	41815	41820	41825	41830	41835	41840	41845	41850	41855	41860	41865	41870	41875	41880	41885	41890	41895	41900	41905	41910	41915	41920	41925	41930	41935	41940	41945	41950	41955	41960	41965	41970	41975	41980	41985	41990	41995	42000	42005	42010	42015	42020	42025	42030	42035	42040	42045	42050	42055	42060	42065	42070	42075	42080	42085	42090	42095	42100	42105	42110	42115	42120	42125	42130	42135	42140	42145	42150	42155	42160	42165	42170	42175	42180	42185	42190	42195	42200	42205	42210	42215	42220	42225	42230	42235	42240	42245	42250	42255	42260	42265	42270	42275	42280	42285	42290	42295	42300	42305	42310	42315	42320	42325	42330	42335	42340	42345	42350	42355	42360	42365	42370	42375	42380	42385	42390	42395	42400	42405	42410	42415	42420	42425	42430	42435	42440	42445	42450	42455	42460	42465	42470	42475	42480	42485	42490	42491	2549.0500000000002	2549.0500000000002	2549.0500000000002	2549.0500000000002	2549.0500000000002	2549.0500000000002	2640.96	2640.96	2640.96	2640.96	2640.96	2677.93	2677.93	2677.93	2677.93	2677.93	2677.93	2677.93	2669.01	2669.01	2669.01	2669.01	2669.01	2669.01	2687.93	2687.93	2687.93	2687.93	2687.93	2687.93	2689.33	2689.33	2689.33	2689.33	2689.33	2689.33	2715.85	2715.85	2715.85	2715.85	2715.85	2715.85	2713.8	2713.8	2713.8	2713.8	2713.8	2713.8	2715.47	2715.47	2715.47	2715.47	2715.47	2715.47	2692.04	2692.04	2692.04	2692.04	2692.04	2692.04	2654.1	2654.1	2654.1	2654.1	2654.1	2654.1	2579.83	2579.83	2579.83	2579.83	2579.83	2579.83	2579.83	0	0	0	0	0	0	0	0	0	0	0	2734.64	2734.64	2734.64	2734.64	2734.64	2734.64	2734.64	2855.47	2855.47	2855.47	2855.47	2855.47	2855.47	2874.8	2874.8	2874.8	2874.8	2874.8	2874.8	2696.72	2696.72	2696.72	2696.72	2696.72	2696.72	2699.94	2699.94	2699.94	2699.94	2699.94	2699.94	2772	2772	2772	2772	2772	2772	2769.38	2769.38	2769.38	2769.38	2769.38	2769.38	2763.35	2763.35	2763.35	2763.35	2763.35	2763.35	2857.36	2857.36	2857.36	2857.36	2857.36	2857.36	2847.03	2847.03	2847.03	2847.03	2847.03	2847.03	2802.05	2817.79	2797.86	2811.08	2809.46	2783.22	2780.62	2789.09	2843.6	2793.48	2808.83	2821.21	2797.37	2829.89	2823.74	2844.41	2864.28	2802.34	2811.99	2832.84	2810.6	2813.03	2814.42	2810.37	2808.74	2799.08	2820.09	2818.78	2818.23	2824.2	2815.72	2820.63	2839.03	2829.73	2819.98	2814.59	2828.58	2819.7	2822	2835.83	2816.68	2816.52	2827.97	2826.84	2833.16	2832.34	2831.18	2820.85	2821.03	2823.98	2820.57	2831.77	2820.4	2828.36	2829.04	2828.58	2830.07	2834.68	2837.59	2815.59	2834.17	2820.27	2838.07	2827.38	2827.49	2829.37	2825.54	2830.29	2827.83	2828.11	2828.75	2834.59	2822.21	2833.71	2824.52	2833.48	2848.2	2845.99	2843.47	2840.04	2840.66	2839.93	2838.55	2841.44	2845.13	2842.5	2841.94	2847.94	2847.86	2846.97	2846.88	2846.97	2847.19	2846.25	2845.01	2844.86	0	0	0	Time (Years)

Bottom-Hole Pressure (psi)


History Matching Results	41280	41285	41290	41295	41300	41305	41310	41315	41320	41325	41330	41335	41340	41345	41350	41355	41360	41365	41370	41375	41380	41385	41390	41395	41400	41405	41410	41415	41420	41425	41430	41435	41440	41445	41450	41455	41460	41465	41470	41475	41480	41485	41490	41495	41500	41505	41510	41515	41520	41525	41530	41535	41540	41545	41550	41555	41560	41565	41570	41575	41580	41585	41590	41595	41600	41605	41610	41615	41620	41625	41630	41635	41640	41645	41650	41655	41660	41665	41670	41675	41680	41685	41690	41695	41700	41705	41710	41715	41720	41725	41730	41735	41740	41745	41750	41755	41760	41765	41770	41775	41780	41785	41790	41795	41800	41805	41810	41815	41820	41825	41830	41835	41840	41845	41850	41855	41860	41865	41870	41875	41880	41885	41890	41895	41900	41905	41910	41915	41920	41925	41930	41935	41940	41945	41950	41955	41960	41965	41970	41975	41980	41985	41990	41995	42000	42005	42010	42015	42020	42025	42030	42035	42040	42045	42050	42055	42060	42065	42070	42075	42080	42085	42090	42095	42100	42105	42110	42115	42120	42125	42130	42135	42140	42145	42150	42155	42160	42165	42170	42175	42180	42185	42190	42195	42200	42205	42210	42215	42220	42225	42230	42235	42240	42245	42250	42255	42260	42265	42270	42275	42280	42285	42290	42295	42300	42305	42310	42315	42320	42325	42330	42335	42340	42345	42350	42355	42360	42365	42370	42375	42380	42385	42390	42395	42400	42405	42410	42415	42420	42425	42430	42435	42440	42445	42450	42455	42460	42465	42470	42475	42480	42485	42490	42491	2374.23999023438	2967.80004882813	2967.80004882813	2967.80004882813	2967.80004882813	2967.80004882813	4831.4599609375	6073.89990234375	6073.89990234375	6073.89990234375	6073.89990234375	6073.89990234375	6832.2998046875	6832.2998046875	6832.2998046875	6832.2998046875	6832.2998046875	6832.2998046875	6628.85986328125	6578	6578	6578	6578	6578	6792.7998046875	6846.5	6846.5	6846.5	6846.5	6846.5	6658.33984375	6532.89990234375	6532.89990234375	6532.89990234375	6532.89990234375	6532.89990234375	6341.02001953125	6213.10009765625	6213.10009765625	6213.10009765625	6213.10009765625	6213.10009765625	6402.580078125	6686.7998046875	6686.7998046875	6686.7998046875	6686.7998046875	6686.7998046875	6609.89990234375	6302.2998046875	6302.2998046875	6302.2998046875	6302.2998046875	6302.2998046875	6217.7998046875	5879.7998046875	5879.7998046875	5879.7998046875	5879.7998046875	5879.7998046875	5879.7998046875	5252.7001953125	5252.7001953125	5252.7001953125	5252.7001953125	5252.7001953125	5252.7001953125	1997.69995117188	1997.69995117188	1997.69995117188	1997.69995117188	1997.69995117188	1997.69995117188	399.54000854492199	0	0	0	0	0	0	0	0	0	0	0	2460	2460	2460	2460	2460	2460	9196	10880	10880	10880	10880	10880	11936	12200	12200	12200	12200	12200	8889.6796875	6682.7998046875	6682.7998046875	6682.7998046875	6682.7998046875	6682.7998046875	7401.9599609375	7881.39990234375	7881.39990234375	7881.39990234375	7881.39990234375	7881.39990234375	8338.759765625	9024.7998046875	9024.7998046875	9024.7998046875	9024.7998046875	9024.7998046875	9142.6796875	9614.2001953125	9614.2001953125	9614.2001953125	9614.2001953125	9614.2001953125	9645.580078125	9771.099609375	9771.099609375	9771.099609375	9771.099609375	9771.099609375	9771.099609375	10754	10754	10754	10754	10754	10754	10935	10935	10935	10935	10935	10935	11980.7998046875	10013.099609375	11484	11307.2001953125	11706.400390625	12734.1796875	14443.400390625	13825.599609375	11481.8798828125	12538.400390625	11175.9599609375	9863.2001953125	11327.2998046875	9749.33984375	10189.6396484375	10561.5595703125	10872.599609375	10799.599609375	10623.900390625	7664.5	10955.7998046875	10588.599609375	9205.580078125	11381.7998046875	12333.400390625	9865.16015625	9701.919921875	8866.83984375	9110	9513.2802734375	9893.4404296875	8898.400390625	7798.6201171875	8607.3203125	9893.01953125	10106.0400390625	9024.6796875	9348.7802734375	8415.48046875	8601.9404296875	8661.580078125	10727.7998046875	8374.919921875	7296.419921875	6022.85986328125	7653.68017578125	9521.580078125	9664.2001953125	10159.580078125	10474.5400390625	8055.580078125	7963.52001953125	8258.01953125	8635.8603515625	8394.5	8640.51953125	8597.7001953125	9388.5400390625	2812.34008789063	8066.22021484375	9877.240234375	8600.740234375	8041.39990234375	8483.759765625	8436.7998046875	8372.3203125	8057.06005859375	8317.8603515625	8493.6396484375	8771.2998046875	7451.31982421875	7698.10009765625	6790.5400390625	7527.64013671875	8373.740234375	6301.47998046875	354.07000732421898	5596.759765625	5273.89990234375	5733.6201171875	6264.7001953125	6356.3798828125	6212.740234375	5783.1201171875	5960	5850.10009765625	5328.89990234375	3653.23999023438	3510.69995117188	3477.19995117188	3464.17993164063	3414.419921875	3309.63989257813	3493.32006835938	3580.47998046875	2828.26000976563	0	0	Observed Data	41280	41285	41290	41295	41300	41305	41310	41315	41320	41325	41330	41335	41340	41345	41350	41355	41360	41365	41370	41375	41380	41385	41390	41395	41400	41405	41410	41415	41420	41425	41430	41435	41440	41445	41450	41455	41460	41465	41470	41475	41480	41485	41490	41495	41500	41505	41510	41515	41520	41525	41530	41535	41540	41545	41550	41555	41560	41565	41570	41575	41580	41585	41590	41595	41600	41605	41610	41615	41620	41625	41630	41635	41640	41645	41650	41655	41660	41665	41670	41675	41680	41685	41690	41695	41700	41705	41710	41715	41720	41725	41730	41735	41740	41745	41750	41755	41760	41765	41770	41775	41780	41785	41790	41795	41800	41805	41810	41815	41820	41825	41830	41835	41840	41845	41850	41855	41860	41865	41870	41875	41880	41885	41890	41895	41900	41905	41910	41915	41920	41925	41930	41935	41940	41945	41950	41955	41960	41965	41970	41975	41980	41985	41990	41995	42000	42005	42010	42015	42020	42025	42030	42035	42040	42045	42050	42055	42060	42065	42070	42075	42080	42085	42090	42095	42100	42105	42110	42115	42120	42125	42130	42135	42140	42145	42150	42155	42160	42165	42170	42175	42180	42185	42190	42195	42200	42205	42210	42215	42220	42225	42230	42235	42240	42245	42250	42255	42260	42265	42270	42275	42280	42285	42290	42295	42300	42305	42310	42315	42320	42325	42330	42335	42340	42345	42350	42355	42360	42365	42370	42375	42380	42385	42390	42395	42400	42405	42410	42415	42420	42425	42430	42435	42440	42445	42450	42455	42460	42465	42470	42475	42480	42485	42490	42491	2967.8	2967.8	2967.8	2967.8	2967.8	2967.8	6073.9	6073.9	6073.9	6073.9	6073.9	6832.3	6832.3	6832.3	6832.3	6832.3	6832.3	6832.3	6578	6578	6578	6578	6578	6578	6846.5	6846.5	6846.5	6846.5	6846.5	6846.5	6532.9	6532.9	6532.9	6532.9	6532.9	6532.9	6213.1	6213.1	6213.1	6213.1	6213.1	6213.1	6686.8	6686.8	6686.8	6686.8	6686.8	6686.8	6302.3	6302.3	6302.3	6302.3	6302.3	6302.3	5879.8	5879.8	5879.8	5879.8	5879.8	5879.8	5252.7	5252.7	5252.7	5252.7	5252.7	5252.7	1997.7	1997.7	1997.7	1997.7	1997.7	1997.7	1997.7	0	0	0	0	0	0	0	0	0	0	0	2460	2460	2460	2460	2460	2460	2460	10880	10880	10880	10880	10880	10880	12200	12200	12200	12200	12200	12200	6682.8	6682.8	6682.8	6682.8	6682.8	6682.8	7881.4	7881.4	7881.4	7881.4	7881.4	7881.4	9024.7999999999993	9024.7999999999993	9024.7999999999993	9024.7999999999993	9024.7999999999993	9024.7999999999993	9614.2000000000007	9614.2000000000007	9614.2000000000007	9614.2000000000007	9614.2000000000007	9614.2000000000007	9771.1	9771.1	9771.1	9771.1	9771.1	9771.1	10754	10754	10754	10754	10754	10754	10935	10935	10935	10935	10935	10935	12189	9791.2000000000007	12657	10789	10953	14311	14892	13963	4853.3999999999996	13242	11421	9468.7000000000007	12830	7964.5	8821.4	10736	10771	10816	10789	7482.6	10922	10641	10506	11018	11495	12621	9646.9	9851.9	9865.4	8978	10315	9634.1	6118.9	8081.4	9737.5	10616	8377.1	9852.2000000000007	9405.5	6841	10380	10404	8569.1	8591.4	7402.6	7567.3	7794.4	9588.7000000000007	10029	9245.7000000000007	10099	7873.4	9817.4	8500	8557.5	8637.9	8553.9	7298.2	6446.3	10540	7402.2	9837.4	6791.9	8673.2000000000007	8654	8319.9	8816.6	8151.2	8594.2000000000007	8544.7000000000007	8430.1	7317.7	9531.7999999999993	7495.2	9156.7000000000007	7540.1	1714.4	3481.2	4870.6000000000004	6099.5	6195.3	6127.9	6685.4	6248	5283.2	5988.3	6126.7	3514.7	3557	3495.4	3544.3	3494	3375.6	3336.9	3468.4	3548.1	0	0	0	Time (Years)

Water Injection Rate (Mbbl/day)


History Matching Results	40483	40513	40544	40575	40603	40634	40664	40695	40725	40756	40787	40817	40848	40878	40940	40969	41000	41030	41061	41091	41122	41153	41183	41214	41244	41275	41280	41285	41290	41295	41300	41305	41310	41315	41320	41325	41330	41335	41340	41345	41350	41355	41360	41365	41370	41375	41380	41385	41390	41395	41400	41405	41410	41415	41420	41425	41430	41435	41440	41445	41450	41455	41460	41465	41470	41475	41480	41485	41490	41495	41500	41505	41510	41515	41520	41525	41530	41535	41540	41545	41550	41555	41560	41565	41570	41575	41580	41585	41590	41595	41600	41605	41610	41615	41620	41625	41630	41635	41645	41650	41655	41660	41665	41670	41675	41680	41685	41690	41695	41700	41705	41710	41715	41720	41725	41730	41735	41740	41745	41750	41755	41760	41765	41770	41775	41780	41785	41790	41795	41800	41805	41810	41815	41820	41825	41830	41835	41840	41845	41850	41855	41860	41865	41870	41875	41880	41885	41890	41895	41900	41905	41910	41915	41920	41925	41930	41935	41940	41945	41950	41955	41960	41965	41970	41975	41980	41985	41990	41995	42000	42005	42010	42015	42020	42025	42030	42035	42040	42045	42050	42055	42060	42065	42070	42075	42080	42085	42090	42095	42100	42105	42110	42115	42120	42125	42130	42135	42140	42145	42150	42155	42160	42165	42170	42175	42180	42185	42190	42195	42200	42205	42210	42215	42220	42225	42230	42235	42240	42245	42250	42255	42260	42265	42270	42275	42280	42285	42290	42295	42300	42305	42310	42315	42320	42325	42330	42335	42340	42345	42350	42355	42360	42365	42370	42375	42380	42385	42390	42395	42400	42405	42410	42415	42420	42425	42430	42435	42440	42445	42450	42455	42460	42465	42470	42475	42480	42485	42490	42491	1557.06701660156	1676.01147460938	1931.14501953125	1466.19653320313	0	0	0	0	0	0	0	0	0	0	2204.69018554688	2314.85083007813	2073.48046875	2397.79418945313	2125.46313476563	2142.59985351563	1885.87744140625	2116.3369140625	1944.13061523438	2016.65002441406	1942.01477050781	1841.78747558594	1603.98620605469	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	1952.45349121094	2155.26318359375	2203.724609375	2223.27416992188	2231.62768554688	2235.17797851563	2221.341796875	2209.33471679688	2206.78393554688	2205.27783203125	2204.091796875	2203.02124023438	2183.7490234375	2180.00244140625	2177.92041015625	2176.45776367188	2175.24462890625	2174.17333984375	2121.65869140625	2100.06298828125	2094.20874023438	2091.2373046875	2089.38720703125	2088.0029296875	2077.841796875	2073.22973632813	2071.45190429688	2070.26782226563	2069.35620117188	2068.59130859375	2041.10205078125	2018.49499511719	2013.49084472656	2011.03381347656	2009.57067871094	2008.56518554688	1963.2255859375	1925.85290527344	1917.71801757813	1913.89379882813	1911.77758789063	1910.44848632813	1792.66516113281	1596.31506347656	1558.85986328125	1541.99206542969	1533.24523925781	1528.22766113281	1718.61682128906	2499.2333984375	2624.13940429688	2674.69262695313	2698.39526367188	2710.61840820313	2715.63330078125	2725.21899414063	2665.82836914063	2663.0224609375	2660.52807617188	2132.78881835938	2571.8876953125	2659.0234375	2670.162109375	2656.5234375	2634.47631835938	2437.4736328125	2566.85815429688	2566.92822265625	2565.939453125	2555.18359375	2552.26000976563	2550.14990234375	2543.66162109375	2543.4794921875	2550.12719726563	2555.72900390625	2552.80078125	2534.98266601563	2590.0078125	2597.951171875	2551.07788085938	2538.1328125	2510.39184570313	2482.32080078125	2488.84423828125	2469.6845703125	2492.00463867188	2502.56176757813	2463.01098632813	2466.9326171875	2458.37646484375	2448.30102539063	2447.25024414063	2452.00415039063	2458.51293945313	2455.13061523438	2545.55419921875	2571.0869140625	2563.6748046875	2522.82275390625	2533.63110351563	2555.54858398438	2485.86889648438	2465.68432617188	2470.271484375	2398.02294921875	2350.16015625	2320.41064453125	2301.83081054688	2296.4794921875	2261.1328125	2276.01879882813	2235.98876953125	2202.90283203125	2250.14013671875	2358.4228515625	2405.14697265625	2179.53857421875	2315.67456054688	2163.4404296875	1992.30883789063	1916.26245117188	2086.54467773438	2024.17517089844	2050.97705078125	2061.7294921875	2073.56640625	2051.29248046875	2128.56420898438	2165.07055664063	2208.65966796875	2116.99072265625	1784.29443359375	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	Observed Data	40483	40513	40544	40575	40603	40634	40664	40695	40725	40756	40787	40817	40848	40878	40940	40969	41000	41030	41061	41091	41122	41153	41183	41214	41244	41275	41280	41285	41290	41295	41300	41305	41310	41315	41320	41325	41330	41335	41340	41345	41350	41355	41360	41365	41370	41375	41380	41385	41390	41395	41400	41405	41410	41415	41420	41425	41430	41435	41440	41445	41450	41455	41460	41465	41470	41475	41480	41485	41490	41495	41500	41505	41510	41515	41520	41525	41530	41535	41540	41545	41550	41555	41560	41565	41570	41575	41580	41585	41590	41595	41600	41605	41610	41615	41620	41625	41630	41635	41645	41650	41655	41660	41665	41670	41675	41680	41685	41690	41695	41700	41705	41710	41715	41720	41725	41730	41735	41740	41745	41750	41755	41760	41765	41770	41775	41780	41785	41790	41795	41800	41805	41810	41815	41820	41825	41830	41835	41840	41845	41850	41855	41860	41865	41870	41875	41880	41885	41890	41895	41900	41905	41910	41915	41920	41925	41930	41935	41940	41945	41950	41955	41960	41965	41970	41975	41980	41985	41990	41995	42000	42005	42010	42015	42020	42025	42030	42035	42040	42045	42050	42055	42060	42065	42070	42075	42080	42085	42090	42095	42100	42105	42110	42115	42120	42125	42130	42135	42140	42145	42150	42155	42160	42165	42170	42175	42180	42185	42190	42195	42200	42205	42210	42215	42220	42225	42230	42235	42240	42245	42250	42255	42260	42265	42270	42275	42280	42285	42290	42295	42300	42305	42310	42315	42320	42325	42330	42335	42340	42345	42350	42355	42360	42365	42370	42375	42380	42385	42390	42395	42400	42405	42410	42415	42420	42425	42430	42435	42440	42445	42450	42455	42460	42465	42470	42475	42480	42485	42490	42491	2329.0300000000002	2312.5500000000002	2269.5500000000002	0	0	0	0	0	0	0	0	0	0	0	2374.9299999999998	2328.9899999999998	2305.85	2406.54	2443.0300000000002	2328.65	2321.5	2402.1999999999998	2268.58	2499.31	2318.4699999999998	2343.67	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	2705.56	2705.56	2705.56	2705.56	2705.56	2705.56	2718.08	2718.08	2718.08	2718.08	2718.08	2684.94	2684.94	2684.94	2684.94	2684.94	2684.94	2684.94	2695.42	2695.42	2695.42	2695.42	2695.42	2695.42	2681.92	2681.92	2681.92	2681.92	2681.92	2681.92	2671.99	2671.99	2671.99	2671.99	2671.99	2671.99	2568.5	2568.5	2568.5	2568.5	2568.5	2568.5	2599.58	2599.58	2599.58	2599.58	2599.58	2599.58	2685.07	2685.07	2685.07	2685.07	2685.07	2685.07	2688.58	2688.5	2664.47	2670	2674.17	2726.97	2668.42	2654.81	2640.49	2635.94	2624.83	2607.27	2611.0500000000002	2603.54	2600.56	2589.29	2604.39	2603.89	2584.09	2589.96	2581.04	2609.2399999999998	2606.54	2588.56	2634.93	2604.6999999999998	2589.85	2571.66	2575.9899999999998	2572.67	2629.68	2576.19	2634.85	2647.3	2673.6	2670.74	2653.06	2648.92	2663.06	2658.61	2672.96	2656.92	2690.53	2673.99	2656.37	2663.26	2666.23	2668.03	2633.52	2653.28	2575.75	2608.44	2616.86	2629.51	2629	2624.99	2665.52	2609.5300000000002	2609.62	2574.88	2614.9899999999998	2591.7199999999998	2640.02	2618.0500000000002	2708.57	2497.87	2487.4	2456.35	2506.77	2693.08	2670.15	2358.67	2323.5300000000002	2677.44	2687.82	2365.2199999999998	2382.06	2485.37	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	Time (Years)

Bottom-Hole Pressure (psi)


History Matching Results	40483	40513	40544	40575	40603	40634	40664	40695	40725	40756	40787	40817	40848	40878	40940	40969	41000	41030	41061	41091	41122	41153	41183	41214	41244	41275	41280	41285	41290	41295	41300	41305	41310	41315	41320	41325	41330	41335	41340	41345	41350	41355	41360	41365	41370	41375	41380	41385	41390	41395	41400	41405	41410	41415	41420	41425	41430	41435	41440	41445	41450	41455	41460	41465	41470	41475	41480	41485	41490	41495	41500	41505	41510	41515	41520	41525	41530	41535	41540	41545	41550	41555	41560	41565	41570	41575	41580	41585	41590	41595	41600	41605	41610	41615	41620	41625	41630	41635	41645	41650	41655	41660	41665	41670	41675	41680	41685	41690	41695	41700	41705	41710	41715	41720	41725	41730	41735	41740	41745	41750	41755	41760	41765	41770	41775	41780	41785	41790	41795	41800	41805	41810	41815	41820	41825	41830	41835	41840	41845	41850	41855	41860	41865	41870	41875	41880	41885	41890	41895	41900	41905	41910	41915	41920	41925	41930	41935	41940	41945	41950	41955	41960	41965	41970	41975	41980	41985	41990	41995	42000	42005	42010	42015	42020	42025	42030	42035	42040	42045	42050	42055	42060	42065	42070	42075	42080	42085	42090	42095	42100	42105	42110	42115	42120	42125	42130	42135	42140	42145	42150	42155	42160	42165	42170	42175	42180	42185	42190	42195	42200	42205	42210	42215	42220	42225	42230	42235	42240	42245	42250	42255	42260	42265	42270	42275	42280	42285	42290	42295	42300	42305	42310	42315	42320	42325	42330	42335	42340	42345	42350	42355	42360	42365	42370	42375	42380	42385	42390	42395	42400	42405	42410	42415	42420	42425	42430	42435	42440	42445	42450	42455	42460	42465	42470	42475	42480	42485	42490	42491	2419.64990234375	3025.67993164063	3826.1201171875	124.26000213623	0	0	0	0	0	0	0	0	0	0	4444.740234375	4530.14013671875	3302.35009765625	5405.47021484375	4012.30004882813	4368.240234375	2765.48999023438	4505.60009765625	3324.59008789063	3942.669921875	3417.17993164063	2710.42993164063	537.5	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	4732.39990234375	5915.5	5915.5	5915.5	5915.5	5915.5	5766.64013671875	5667.39990234375	5667.39990234375	5667.39990234375	5667.39990234375	5667.39990234375	5485.2998046875	5485.2998046875	5485.2998046875	5485.2998046875	5485.2998046875	5485.2998046875	4963.3798828125	4832.89990234375	4832.89990234375	4832.89990234375	4832.89990234375	4832.89990234375	4740.18017578125	4717	4717	4717	4717	4717	4438.35986328125	4252.60009765625	4252.60009765625	4252.60009765625	4252.60009765625	4252.60009765625	3786.0400390625	3475	3475	3475	3475	3475	2249.81005859375	412.02999877929699	412.02999877929699	412.02999877929699	412.02999877929699	412.02999877929699	2420.02001953125	10452	10452	10452	10452	10452	10433.400390625	10502.2001953125	9795.400390625	9853.7998046875	9851.7998046875	3944.19995117188	9804.2001953125	10273	10137	9889.599609375	9631.2001953125	7407.60009765625	9261.7998046875	9130.2001953125	9099.2001953125	8977	8969	8962.599609375	8902.2001953125	8922.599609375	9013.400390625	9077	9038.400390625	8839.599609375	9531.599609375	9539.599609375	8954.2001953125	8886.7998046875	8611.400390625	8355.2001953125	8517.599609375	8310.7998046875	8631.4599609375	8738.7001953125	8248.7802734375	8376.240234375	8294.8798828125	8206.1201171875	8231.1396484375	8309.900390625	8394.01953125	8350.01953125	9462.3798828125	9605.48046875	9425.2001953125	8917.48046875	9130.6201171875	9404.259765625	8514.7802734375	8404.9404296875	8546.099609375	7683.7001953125	7261.68017578125	7049.3798828125	6938.0400390625	6957.60009765625	6573.580078125	6854.27978515625	6370.93994140625	6060.66015625	6743.83984375	8024.66015625	8378.0400390625	5431.35986328125	7531.759765625	5485.2001953125	3665.19995117188	3175.8798828125	5557.4599609375	4547.2998046875	4962.2998046875	5068.02001953125	5193.02001953125	4893.31982421875	5893.81982421875	6202.919921875	6634.740234375	5369.56005859375	1422.56005859375	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	Observed Data	40483	40513	40544	40575	40603	40634	40664	40695	40725	40756	40787	40817	40848	40878	40940	40969	41000	41030	41061	41091	41122	41153	41183	41214	41244	41275	41280	41285	41290	41295	41300	41305	41310	41315	41320	41325	41330	41335	41340	41345	41350	41355	41360	41365	41370	41375	41380	41385	41390	41395	41400	41405	41410	41415	41420	41425	41430	41435	41440	41445	41450	41455	41460	41465	41470	41475	41480	41485	41490	41495	41500	41505	41510	41515	41520	41525	41530	41535	41540	41545	41550	41555	41560	41565	41570	41575	41580	41585	41590	41595	41600	41605	41610	41615	41620	41625	41630	41635	41645	41650	41655	41660	41665	41670	41675	41680	41685	41690	41695	41700	41705	41710	41715	41720	41725	41730	41735	41740	41745	41750	41755	41760	41765	41770	41775	41780	41785	41790	41795	41800	41805	41810	41815	41820	41825	41830	41835	41840	41845	41850	41855	41860	41865	41870	41875	41880	41885	41890	41895	41900	41905	41910	41915	41920	41925	41930	41935	41940	41945	41950	41955	41960	41965	41970	41975	41980	41985	41990	41995	42000	42005	42010	42015	42020	42025	42030	42035	42040	42045	42050	42055	42060	42065	42070	42075	42080	42085	42090	42095	42100	42105	42110	42115	42120	42125	42130	42135	42140	42145	42150	42155	42160	42165	42170	42175	42180	42185	42190	42195	42200	42205	42210	42215	42220	42225	42230	42235	42240	42245	42250	42255	42260	42265	42270	42275	42280	42285	42290	42295	42300	42305	42310	42315	42320	42325	42330	42335	42340	42345	42350	42355	42360	42365	42370	42375	42380	42385	42390	42395	42400	42405	42410	42415	42420	42425	42430	42435	42440	42445	42450	42455	42460	42465	42470	42475	42480	42485	42490	42491	2500.3000000000002	3043.8	3852.2	0	0	0	0	0	0	0	0	0	0	0	4592.8999999999996	4527.8999999999996	3261.5	5479.4	3963.4	4382.2	2711.6	4565.3999999999996	3281.8	3964.7	3398.3	2687.5	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	5915.5	5915.5	5915.5	5915.5	5915.5	5915.5	5667.4	5667.4	5667.4	5667.4	5667.4	5485.3	5485.3	5485.3	5485.3	5485.3	5485.3	5485.3	4832.8999999999996	4832.8999999999996	4832.8999999999996	4832.8999999999996	4832.8999999999996	4832.8999999999996	4717	4717	4717	4717	4717	4717	4252.6000000000004	4252.6000000000004	4252.6000000000004	4252.6000000000004	4252.6000000000004	4252.6000000000004	3475	3475	3475	3475	3475	3475	412.03	412.03	412.03	412.03	412.03	412.03	10452	10452	10452	10452	10452	10452	10701	10310	9348	10551	11119	7509	10103	10261	9977	9822	6600	9226	9141	9194	9077	8755	8870	8927	8892	9362	9124	9342	8255	9183	9716	8949	8923	8583	8426	8701	8945.7999999999993	7983.6	9030.6	8309.4	8311.6	8689	8016.3	8121	8431.7999999999993	8027.2	8794.2000000000007	7949.7	10165	9130.1	9178.2999999999993	8956.2000000000007	8962.2000000000007	9336	6953.6	9428.5	9012.7999999999993	7977.3	7535	6909.1	7008.3	6928.2	6884.2	6431.8	6097.1	6870.8	7520.3	8236	5613.4	7467.5	4449.1000000000004	7467.2	3109.8	3165.5	7619.4	2622.4	5439.6	5190.8999999999996	5295.9	5344.4	6218.7	6603	6594.2	3132.3	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	Time (Years)

Water Injection Rate (Mbbl/day)


History Matching Results	40940	40969	41000	41030	41061	41091	41122	41153	41183	41214	41244	41275	41280	41285	41290	41295	41300	41305	41310	41315	41320	41325	41330	41335	41340	41345	41350	41355	41360	41365	41370	41375	41380	41385	41390	41395	41400	41405	41410	41415	41420	41425	41430	41435	41440	41445	41450	41455	41460	41465	41470	41475	41480	41485	41490	41495	41500	41505	41510	41515	41520	41525	41530	41535	41540	41545	41550	41555	41560	41565	41570	41575	41580	41585	41590	41595	41600	41605	41610	41615	41620	41625	41630	41635	41645	41650	41655	41660	41665	41670	41675	41680	41685	41690	41695	41700	41705	41710	41715	41720	41725	41730	41735	41740	41745	41750	41755	41760	41765	41770	41775	41780	41785	41790	41795	41800	41805	41810	41815	41820	41825	41830	41835	41840	41845	41850	41855	41860	41865	41870	41875	41880	41885	41890	41895	41900	41905	41910	41915	41920	41925	41930	41935	41940	41945	41950	41955	41960	41965	41970	41975	41980	41985	41990	41995	42000	42005	42010	42015	42020	42025	42030	42035	42040	42045	42050	42055	42060	42065	42070	42075	42095	42100	42105	42110	42115	42120	42125	42130	42135	42140	42145	42150	42155	42160	42165	42170	42175	42180	42185	42190	42195	42200	42205	42210	42215	42220	42225	42230	42235	42240	42245	42250	42255	42260	42265	42270	42275	42280	42285	42290	42295	42300	42305	42310	42315	42320	42325	42330	42335	42340	42345	42350	42355	42360	42365	42370	42375	42380	42385	42390	42395	42400	42405	42410	42415	42420	42425	42430	42435	42440	42445	42450	42455	42460	42465	42470	42475	42480	42485	42490	42491	2658.39038085938	3214.99609375	2974.93676757813	2567.78491210938	1711.02111816406	2359.65795898438	2517.21411132813	2652.81689453125	2484.31420898438	2468.68530273438	2424.89794921875	2364.87744140625	1843.3251953125	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	1711.58471679688	1815.10681152344	1843.77160644531	1857.08850097656	1863.95690917969	1867.77490234375	1867.75073242188	1867.24609375	1867.7255859375	1868.13745117188	1868.45092773438	1868.68249511719	1853.03796386719	1850.49890136719	1849.4462890625	1848.94873046875	1848.68542480469	1848.51489257813	1841.73840332031	1838.85180664063	1838.00146484375	1837.53771972656	1837.22937011719	1837.00012207031	1872.09436035156	1886.61584472656	1890.42749023438	1892.12158203125	1892.91577148438	1893.27514648438	1857.97192382813	1828.33984375	1821.68334960938	1818.55078125	1816.84509277344	1815.81127929688	1811.1083984375	1807.2587890625	1806.13012695313	1805.47436523438	1805.02807617188	1804.69079589844	1802.099609375	1797.99743652344	1797.02136230469	1796.48156738281	1796.12145996094	1795.84838867188	1792.72302246094	1780.43884277344	1778.06433105469	1776.921875	1776.26611328125	1775.83959960938	1770.84350585938	1751.03784179688	1747.25842285156	1745.48120117188	1744.498046875	1743.88671875	1743.47058105469	1824.46813964844	1838.12097167969	1844.03198242188	1846.98840332031	1848.59765625	1849.51599121094	1963.51794433594	1982.98120117188	1991.56018066406	1995.93359375	1998.36022949219	1999.77758789063	1696.31396484375	0	0	0	0	0	0	0	0	0	0	0	0	0	1730.02868652344	1734.09509277344	1735.14196777344	1739.34777832031	1737.38049316406	1738.14001464844	1742.09460449219	1737.25061035156	1740.90209960938	1732.53308105469	1731.38879394531	1718.56774902344	1730.46398925781	1732.71423339844	1718.5439453125	1704.05773925781	1656.72448730469	1645.47692871094	1621.07800292969	1660.8349609375	1676.60314941406	1699.86047363281	1711.14501953125	1725.50708007813	1689.86486816406	1544.62023925781	1700.59924316406	1716.19897460938	1722.28833007813	1687.26965332031	1720.13549804688	1717.43872070313	1718.30346679688	1723.90283203125	1723.03076171875	1714.54968261719	1575.23352050781	1520.52673339844	0	0	1521.20288085938	1656.66076660156	1682.35656738281	1693.51708984375	1769.42822265625	1711.75952148438	1713.4951171875	1704.18981933594	1708.76196289063	1712.87768554688	1709.21459960938	1710.69445800781	1709.46423339844	1704.02307128906	1704.78112792969	1711.47448730469	1709.17126464844	1706.70629882813	1695.76538085938	1712.37414550781	1712.64978027344	1707.0771484375	1707.150390625	1707.56018066406	1720.79895019531	1706.69665527344	1702.47143554688	1700.78186035156	1698.71325683594	1699.03247070313	1698.48828125	1703.99963378906	1694.61560058594	1697.81640625	1694.64453125	1688.33532714844	1692.02233886719	1692.5712890625	1691.8466796875	1686.42919921875	1684.66345214844	Observed Data	40940	40969	41000	41030	41061	41091	41122	41153	41183	41214	41244	41275	41280	41285	41290	41295	41300	41305	41310	41315	41320	41325	41330	41335	41340	41345	41350	41355	41360	41365	41370	41375	41380	41385	41390	41395	41400	41405	41410	41415	41420	41425	41430	41435	41440	41445	41450	41455	41460	41465	41470	41475	41480	41485	41490	41495	41500	41505	41510	41515	41520	41525	41530	41535	41540	41545	41550	41555	41560	41565	41570	41575	41580	41585	41590	41595	41600	41605	41610	41615	41620	41625	41630	41635	41645	41650	41655	41660	41665	41670	41675	41680	41685	41690	41695	41700	41705	41710	41715	41720	41725	41730	41735	41740	41745	41750	41755	41760	41765	41770	41775	41780	41785	41790	41795	41800	41805	41810	41815	41820	41825	41830	41835	41840	41845	41850	41855	41860	41865	41870	41875	41880	41885	41890	41895	41900	41905	41910	41915	41920	41925	41930	41935	41940	41945	41950	41955	41960	41965	41970	41975	41980	41985	41990	41995	42000	42005	42010	42015	42020	42025	42030	42035	42040	42045	42050	42055	42060	42065	42070	42075	42095	42100	42105	42110	42115	42120	42125	42130	42135	42140	42145	42150	42155	42160	42165	42170	42175	42180	42185	42190	42195	42200	42205	42210	42215	42220	42225	42230	42235	42240	42245	42250	42255	42260	42265	42270	42275	42280	42285	42290	42295	42300	42305	42310	42315	42320	42325	42330	42335	42340	42345	42350	42355	42360	42365	42370	42375	42380	42385	42390	42395	42400	42405	42410	42415	42420	42425	42430	42435	42440	42445	42450	42455	42460	42465	42470	42475	42480	42485	42490	42491	2505.38	2409.54	2478.75	2455.65	2319.06	2372.75	2490.02	2424.62	2462.4499999999998	2543.3000000000002	2508.4299999999998	2476.17	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	2475.75	2475.75	2475.75	2475.75	2475.75	2475.75	2483.87	2483.87	2483.87	2483.87	2483.87	2486.1799999999998	2486.1799999999998	2486.1799999999998	2486.1799999999998	2486.1799999999998	2486.1799999999998	2486.1799999999998	2488.34	2488.34	2488.34	2488.34	2488.34	2488.34	2500.52	2500.52	2500.52	2500.52	2500.52	2500.52	2502.66	2502.66	2502.66	2502.66	2502.66	2502.66	2513.8200000000002	2513.8200000000002	2513.8200000000002	2513.8200000000002	2513.8200000000002	2513.8200000000002	2528.98	2528.98	2528.98	2528.98	2528.98	2528.98	2535.19	2535.19	2535.19	2535.19	2535.19	2535.19	2511.29	2511.29	2511.29	2511.29	2511.29	2511.29	2493.0500000000002	2493.0500000000002	2493.0500000000002	2493.0500000000002	2493.0500000000002	2493.0500000000002	2493.94	2493.94	2493.94	2493.94	2493.94	2493.94	2493.94	0	0	0	0	0	0	0	0	0	0	0	0	0	0	2468.5500000000002	2471.42	2464.21	2468.0500000000002	2470.83	2467.0100000000002	2475.2600000000002	2473.91	2476.66	2467.21	2470.2800000000002	2474.9699999999998	2466.56	2472.2800000000002	2477.89	2444.62	2447.81	2438.4899999999998	2430.15	2479.9499999999998	2496.7600000000002	2492.75	2506.8200000000002	2508.5700000000002	0	2498.96	2496.69	2502.09	2501.0300000000002	2499.02	2488.98	2499.61	2450.48	2635.49	2439.84	2511.58	0	0	0	0	2600.7800000000002	2208.2800000000002	2208.56	2480.4899999999998	2568.38	2568.16	2174.92	2560.9299999999998	2187.6999999999998	2504.46	2185.12	2535.98	2193.1	2210.86	2570.0100000000002	2193.62	2207.7600000000002	2186.9499999999998	2184.61	2549.9899999999998	2566.69	2193.48	2581.63	2194.94	2239.85	2234.7399999999998	2169.36	2583.37	2585.9699999999998	2169.63	2591.31	2585.87	2169.34	2169.5700000000002	2170.4299999999998	2464.0100000000002	2521.89	2497.2600000000002	2585.21	2526.71	2522.63	Time (Years)

Bottom-Hole Pressure (psi)


History Matching Results	40940	40969	41000	41030	41061	41091	41122	41153	41183	41214	41244	41275	41280	41285	41290	41295	41300	41305	41310	41315	41320	41325	41330	41335	41340	41345	41350	41355	41360	41365	41370	41375	41380	41385	41390	41395	41400	41405	41410	41415	41420	41425	41430	41435	41440	41445	41450	41455	41460	41465	41470	41475	41480	41485	41490	41495	41500	41505	41510	41515	41520	41525	41530	41535	41540	41545	41550	41555	41560	41565	41570	41575	41580	41585	41590	41595	41600	41605	41610	41615	41620	41625	41630	41635	41645	41650	41655	41660	41665	41670	41675	41680	41685	41690	41695	41700	41705	41710	41715	41720	41725	41730	41735	41740	41745	41750	41755	41760	41765	41770	41775	41780	41785	41790	41795	41800	41805	41810	41815	41820	41825	41830	41835	41840	41845	41850	41855	41860	41865	41870	41875	41880	41885	41890	41895	41900	41905	41910	41915	41920	41925	41930	41935	41940	41945	41950	41955	41960	41965	41970	41975	41980	41985	41990	41995	42000	42005	42010	42015	42020	42025	42030	42035	42040	42045	42050	42055	42060	42065	42070	42075	42095	42100	42105	42110	42115	42120	42125	42130	42135	42140	42145	42150	42155	42160	42165	42170	42175	42180	42185	42190	42195	42200	42205	42210	42215	42220	42225	42230	42235	42240	42245	42250	42255	42260	42265	42270	42275	42280	42285	42290	42295	42300	42305	42310	42315	42320	42325	42330	42335	42340	42345	42350	42355	42360	42365	42370	42375	42380	42385	42390	42395	42400	42405	42410	42415	42420	42425	42430	42435	42440	42445	42450	42455	42460	42465	42470	42475	42480	42485	42490	42491	7223.60986328125	7507.080078125	7130.60009765625	5598.58984375	1075.84997558594	4939.72021484375	6057.35986328125	7096.2998046875	6127.7998046875	6183.52978515625	5980.31005859375	5660.52001953125	1130.02001953125	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	2093.1201171875	2616.39990234375	2616.39990234375	2616.39990234375	2616.39990234375	2616.39990234375	2596.65991210938	2583.5	2583.5	2583.5	2583.5	2583.5	2445	2445	2445	2445	2445	2445	2386.28002929688	2371.60009765625	2371.60009765625	2371.60009765625	2371.60009765625	2371.60009765625	2686.47998046875	2765.19995117188	2765.19995117188	2765.19995117188	2765.19995117188	2765.19995117188	2445.63989257813	2232.60009765625	2232.60009765625	2232.60009765625	2232.60009765625	2232.60009765625	2196.30004882813	2172.10009765625	2172.10009765625	2172.10009765625	2172.10009765625	2172.10009765625	2151.06005859375	2119.5	2119.5	2119.5	2119.5	2119.5	2093	1987	1987	1987	1987	1987	1943.9599609375	1771.80004882813	1771.80004882813	1771.80004882813	1771.80004882813	1771.80004882813	1771.80004882813	2523.30004882813	2523.30004882813	2523.30004882813	2523.30004882813	2523.30004882813	2523.30004882813	3590.39990234375	3590.39990234375	3590.39990234375	3590.39990234375	3590.39990234375	3590.39990234375	718.08001708984398	0	0	0	0	0	0	0	0	0	0	0	0	0	1842.61999511719	1815.47998046875	1792.35998535156	1815.14001464844	1781.16003417969	1784.61999511719	1817.61999511719	1763.07995605469	1802.11999511719	1717.59997558594	1718.61999511719	1602.40002441406	1737.26000976563	1745.30004882813	1604.76000976563	1489.19995117188	1071.97998046875	1053.35998535156	867.63000488281295	1299.69995117188	1401.11999511719	1585.71997070313	1644.35998535156	1747.81994628906	1374.23999023438	49.540000915527401	1775.88000488281	1737.5	1726.14001464844	1360.56005859375	1720.35998535156	1650	1650.9599609375	1699.59997558594	1679.59997558594	1596.02001953125	281.01998901367199	2.6300001144409202	0	0	299	1559.93994140625	1574.92004394531	1575.85998535156	2250.19995117188	1545.83996582031	1613.52001953125	1527.78002929688	1586.69995117188	1621.68005371094	1577.9599609375	1595.52001953125	1581.35998535156	1529.97998046875	1546.4599609375	1612.09997558594	1578.83996582031	1555.85998535156	1454.02001953125	1634.21997070313	1613.92004394531	1553.69995117188	1561.5	1566.78002929688	1694.83996582031	1535.16003417969	1511.76000976563	1506.64001464844	1492.78002929688	1501.64001464844	1497.80004882813	1553.09997558594	1452.97998046875	1497.93994140625	1465.11999511719	1408.9599609375	1457.33996582031	1460.02001953125	1451.80004882813	1399.93994140625	1381.30004882813	Observed Data	40940	40969	41000	41030	41061	41091	41122	41153	41183	41214	41244	41275	41280	41285	41290	41295	41300	41305	41310	41315	41320	41325	41330	41335	41340	41345	41350	41355	41360	41365	41370	41375	41380	41385	41390	41395	41400	41405	41410	41415	41420	41425	41430	41435	41440	41445	41450	41455	41460	41465	41470	41475	41480	41485	41490	41495	41500	41505	41510	41515	41520	41525	41530	41535	41540	41545	41550	41555	41560	41565	41570	41575	41580	41585	41590	41595	41600	41605	41610	41615	41620	41625	41630	41635	41645	41650	41655	41660	41665	41670	41675	41680	41685	41690	41695	41700	41705	41710	41715	41720	41725	41730	41735	41740	41745	41750	41755	41760	41765	41770	41775	41780	41785	41790	41795	41800	41805	41810	41815	41820	41825	41830	41835	41840	41845	41850	41855	41860	41865	41870	41875	41880	41885	41890	41895	41900	41905	41910	41915	41920	41925	41930	41935	41940	41945	41950	41955	41960	41965	41970	41975	41980	41985	41990	41995	42000	42005	42010	42015	42020	42025	42030	42035	42040	42045	42050	42055	42060	42065	42070	42075	42095	42100	42105	42110	42115	42120	42125	42130	42135	42140	42145	42150	42155	42160	42165	42170	42175	42180	42185	42190	42195	42200	42205	42210	42215	42220	42225	42230	42235	42240	42245	42250	42255	42260	42265	42270	42275	42280	42285	42290	42295	42300	42305	42310	42315	42320	42325	42330	42335	42340	42345	42350	42355	42360	42365	42370	42375	42380	42385	42390	42395	42400	42405	42410	42415	42420	42425	42430	42435	42440	42445	42450	42455	42460	42465	42470	42475	42480	42485	42490	42491	7464.4	7508.6	7118	5546.2	926.84	5078.1000000000004	7096.3	7096.3	6094.4	6186.5	5973.2	5650.1	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	2616.4	2616.4	2616.4	2616.4	2616.4	2616.4	2583.5	2583.5	2583.5	2583.5	2583.5	2445	2445	2445	2445	2445	2445	2445	2371.6	2371.6	2371.6	2371.6	2371.6	2371.6	2765.2	2765.2	2765.2	2765.2	2765.2	2765.2	2232.6	2232.6	2232.6	2232.6	2232.6	2232.6	2172.1	2172.1	2172.1	2172.1	2172.1	2172.1	2119.5	2119.5	2119.5	2119.5	2119.5	2119.5	1987	1987	1987	1987	1987	1987	1771.8	1771.8	1771.8	1771.8	1771.8	1771.8	2523.3000000000002	2523.3000000000002	2523.3000000000002	2523.3000000000002	2523.3000000000002	2523.3000000000002	3590.4	3590.4	3590.4	3590.4	3590.4	3590.4	3590.4	0	0	0	0	0	0	0	0	0	0	0	0	0	0	1827.8	1743.7	1913.7	1746.2	1845.9	1889.2	1790.3	1939	1717.6	1689.5	1651	1529.9	1771.6	1680.1	1880.5	1245.0999999999999	1023.8	1166.0999999999999	966	1528.2	1564.7	1527.2	1720	1630.8	0	1859	1832.3	1784.3	1672.6	1758.4	1595	1533	1768.8	1818.4	1550.8	1405.1	0	0	0	0	1579.1	1623.6	1628.7	2604.5	1634.7	1608.7	1648.4	1673	1655.4	1432.7	1719.7	1478.7	1674.1	1391.7	1568	1551.9	1610.9	1656	1709.6	1584.7	1534.8	1609.4	1573	1581.8	1535.8	1503.1	1586.6	1515.3	1496.8	1445.4	1542.1	1293.0999999999999	1483.1	1410.7	1483.7	1512.2	1440.4	1413.6	1380.8	1381.3	1406	Time (Years)

Water Injection Rate (Mbbl/day)


History Matching Results	41091	41122	41153	41183	41214	41244	41275	41280	41285	41290	41295	41300	41305	41310	41315	41320	41325	41330	41335	41340	41345	41350	41355	41360	41365	41370	41375	41380	41385	41390	41395	41400	41405	41410	41415	41420	41425	41430	41435	41440	41445	41450	41455	41460	41465	41470	41475	41480	41485	41490	41495	41500	41505	41510	41515	41520	41525	41530	41535	41540	41545	41550	41555	41560	41565	41570	41575	41580	41585	41590	41595	41600	41605	41610	41615	41620	41625	41630	41635	41645	41650	41655	41660	41665	41670	41675	41680	41685	41690	41695	41700	41705	41710	41715	41720	41725	41730	41735	41740	41745	41750	41755	41760	41765	41770	41775	41780	41785	41790	41795	41800	41805	41810	41815	41820	41825	41830	41835	41840	41845	41850	41855	41860	41865	41870	41875	41880	41885	41890	41895	41900	41905	41910	41915	41920	41925	41930	41935	41940	41945	41950	41955	41960	41965	41970	41975	41980	41985	41990	41995	42000	42010	42015	42020	42025	42030	42035	42040	42045	42050	42055	42060	42080	42085	42090	42095	42100	42105	42110	42115	42120	42125	42130	42135	42140	42145	42150	42155	42160	42165	42170	42175	42180	42185	42190	42195	42200	42205	42210	42215	42220	42225	42230	42235	42240	42245	42250	42255	42260	42265	42270	42275	42280	42285	42290	42295	42300	42305	42310	42315	42320	42325	42330	42335	42340	42345	42350	42355	42360	42365	42370	42375	42380	42385	42390	42395	42400	42405	42410	42415	42420	42425	42430	42435	42440	42445	42450	42455	42460	42465	42470	42475	42480	42485	42490	42491	1879.93591308594	1687.92443847656	2151.7109375	2039.77197265625	2033.93908691406	2087.48999023438	2168.8232421875	1789.92932128906	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	1780.48669433594	1874.16589355469	1895.78820800781	1906.62939453125	1913.29638671875	1917.90307617188	1835.724609375	1770.19274902344	1760.22155761719	1756.30615234375	1754.44555664063	1753.46911621094	1891.30224609375	1908.90502929688	1916.18774414063	1920.15368652344	1922.65930175781	1924.419921875	1977.44787597656	1998.08862304688	2003.22631835938	2005.99450683594	2007.76635742188	2008.92919921875	1991.98059082031	1985.85009765625	1984.7822265625	1984.37316894531	1984.18774414063	1984.08203125	1984.57104492188	1984.927734375	1984.89855957031	1984.83190917969	1984.74389648438	1984.64636230469	1958.13269042969	1936.99792480469	1933.15393066406	1931.26928710938	1930.09924316406	1929.27038574219	1935.67553710938	1946.62463378906	1947.95373535156	1948.37048339844	1948.49572753906	1948.49084472656	1949.80554199219	1955.38903808594	1956.10083007813	1956.36328125	1956.470703125	1956.51867675781	1951.62438964844	1931.35083007813	1928.50158691406	1927.26062011719	1926.564453125	1926.10961914063	1925.79016113281	1914.85888671875	1913.24755859375	1912.48034667969	1912.01123046875	1911.68444824219	1911.4423828125	1895.39538574219	1893.13586425781	1892.10278320313	1891.49194335938	1891.07946777344	1691.13037109375	0	0	0	0	0	0	0	0	0	0	1596.40563964844	1732.84106445313	1748.63391113281	1834.361328125	1867.12744140625	1904.96044921875	1915.93811035156	1948.2998046875	1960.54223632813	2039.94665527344	2063.62963867188	2072.20092773438	2060.451171875	2057.08715820313	2064.00830078125	2088.81982421875	2106.99243164063	2102.64428710938	2141.337890625	2151.66772460938	2144.806640625	2051.3095703125	2099.78784179688	2105.61376953125	2225.82250976563	2207.8720703125	2214.42724609375	2214.93505859375	2208.83813476563	2196.0283203125	2166.21313476563	2158.8447265625	2160.49609375	2116.66455078125	2094.87451171875	2127.22729492188	2048.0419921875	1976.03674316406	1935.26330566406	2060.0693359375	2117.14721679688	2122.05810546875	2087.77270507813	2075.55297851563	2113.37817382813	2400.8828125	2465.1123046875	2428.42822265625	2430.69116210938	2327.81176757813	2080.28393554688	2124.373046875	2059.47265625	2086.4580078125	2024.60375976563	2016.515625	2098.44067382813	2019.19311523438	1931.4892578125	1871.71423339844	1860.30883789063	1842.34924316406	1867.17346191406	1876.36022949219	1844.71691894531	1876.06408691406	1864.30322265625	1879.38500976563	1854.71520996094	1832.57653808594	1815.55517578125	1819.65393066406	1785.19067382813	1757.63024902344	1747.5986328125	1745.10998535156	1755.19567871094	1760.67431640625	1765.60925292969	1754.03076171875	1738.34423828125	1719.22570800781	1727.73608398438	1904.59301757813	Observed Data	41091	41122	41153	41183	41214	41244	41275	41280	41285	41290	41295	41300	41305	41310	41315	41320	41325	41330	41335	41340	41345	41350	41355	41360	41365	41370	41375	41380	41385	41390	41395	41400	41405	41410	41415	41420	41425	41430	41435	41440	41445	41450	41455	41460	41465	41470	41475	41480	41485	41490	41495	41500	41505	41510	41515	41520	41525	41530	41535	41540	41545	41550	41555	41560	41565	41570	41575	41580	41585	41590	41595	41600	41605	41610	41615	41620	41625	41630	41635	41645	41650	41655	41660	41665	41670	41675	41680	41685	41690	41695	41700	41705	41710	41715	41720	41725	41730	41735	41740	41745	41750	41755	41760	41765	41770	41775	41780	41785	41790	41795	41800	41805	41810	41815	41820	41825	41830	41835	41840	41845	41850	41855	41860	41865	41870	41875	41880	41885	41890	41895	41900	41905	41910	41915	41920	41925	41930	41935	41940	41945	41950	41955	41960	41965	41970	41975	41980	41985	41990	41995	42000	42010	42015	42020	42025	42030	42035	42040	42045	42050	42055	42060	42080	42085	42090	42095	42100	42105	42110	42115	42120	42125	42130	42135	42140	42145	42150	42155	42160	42165	42170	42175	42180	42185	42190	42195	42200	42205	42210	42215	42220	42225	42230	42235	42240	42245	42250	42255	42260	42265	42270	42275	42280	42285	42290	42295	42300	42305	42310	42315	42320	42325	42330	42335	42340	42345	42350	42355	42360	42365	42370	42375	42380	42385	42390	42395	42400	42405	42410	42415	42420	42425	42430	42435	42440	42445	42450	42455	42460	42465	42470	42475	42480	42485	42490	42491	2417.58	2565.11	2472.1799999999998	2512.5500000000002	2494.84	2501.12	2553.5300000000002	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	2691.9	2691.9	2691.9	2691.9	2691.9	2691.9	2575.21	2575.21	2575.21	2575.21	2575.21	2562.4699999999998	2562.4699999999998	2562.4699999999998	2562.4699999999998	2562.4699999999998	2562.4699999999998	2562.4699999999998	2596.4699999999998	2596.4699999999998	2596.4699999999998	2596.4699999999998	2596.4699999999998	2596.4699999999998	2583.69	2583.69	2583.69	2583.69	2583.69	2583.69	2619.8000000000002	2619.8000000000002	2619.8000000000002	2619.8000000000002	2619.8000000000002	2619.8000000000002	2568.69	2568.69	2568.69	2568.69	2568.69	2568.69	2603.2800000000002	2603.2800000000002	2603.2800000000002	2603.2800000000002	2603.2800000000002	2603.2800000000002	2609.66	2609.66	2609.66	2609.66	2609.66	2609.66	2601.92	2601.92	2601.92	2601.92	2601.92	2601.92	2578.73	2578.73	2578.73	2578.73	2578.73	2578.73	2563.9699999999998	2563.9699999999998	2563.9699999999998	2563.9699999999998	2563.9699999999998	2563.9699999999998	0	0	0	0	0	0	0	0	0	0	0	2491.11	2483.2399999999998	2506.58	2579.39	2603.77	2560.15	2615.6799999999998	2662.19	2602.13	2682.16	2695.53	2675.2	2724.04	2725.7	2759.4	2721.66	2700.96	2710.64	2741.28	2759.62	2731.87	2738.4	2696.63	2851.82	2768.32	2775.75	2798.62	2780.06	2770.17	2814.29	2810.94	2844	2839.03	2805.3	2821.54	2820.43	2731.79	2723.69	2762.64	2768.82	2777.89	2765.06	2739.95	2678.9	2922.79	2938.49	2934.87	2941.34	2938.4	2803.85	2827.37	2768.63	2796.88	2777.96	2708.85	2802.92	2797.41	2671.16	2580.0100000000002	2634.8	2629.35	2668.68	2661.14	2639.92	2680.92	2648.28	2693.73	2661.97	2659.54	2601.9699999999998	2544.58	2560.4699999999998	2513.59	2495.66	2508.34	2511.85	2521.61	2534.5300000000002	2506.5700000000002	2521.89	2480.58	2376.2199999999998	2524.33	2495.5500000000002	Time (Years)

Bottom-Hole Pressure (psi)


History Matching Results	41091	41122	41153	41183	41214	41244	41275	41280	41285	41290	41295	41300	41305	41310	41315	41320	41325	41330	41335	41340	41345	41350	41355	41360	41365	41370	41375	41380	41385	41390	41395	41400	41405	41410	41415	41420	41425	41430	41435	41440	41445	41450	41455	41460	41465	41470	41475	41480	41485	41490	41495	41500	41505	41510	41515	41520	41525	41530	41535	41540	41545	41550	41555	41560	41565	41570	41575	41580	41585	41590	41595	41600	41605	41610	41615	41620	41625	41630	41635	41645	41650	41655	41660	41665	41670	41675	41680	41685	41690	41695	41700	41705	41710	41715	41720	41725	41730	41735	41740	41745	41750	41755	41760	41765	41770	41775	41780	41785	41790	41795	41800	41805	41810	41815	41820	41825	41830	41835	41840	41845	41850	41855	41860	41865	41870	41875	41880	41885	41890	41895	41900	41905	41910	41915	41920	41925	41930	41935	41940	41945	41950	41955	41960	41965	41970	41975	41980	41985	41990	41995	42000	42010	42015	42020	42025	42030	42035	42040	42045	42050	42055	42060	42080	42085	42090	42095	42100	42105	42110	42115	42120	42125	42130	42135	42140	42145	42150	42155	42160	42165	42170	42175	42180	42185	42190	42195	42200	42205	42210	42215	42220	42225	42230	42235	42240	42245	42250	42255	42260	42265	42270	42275	42280	42285	42290	42295	42300	42305	42310	42315	42320	42325	42330	42335	42340	42345	42350	42355	42360	42365	42370	42375	42380	42385	42390	42395	42400	42405	42410	42415	42420	42425	42430	42435	42440	42445	42450	42455	42460	42465	42470	42475	42480	42485	42490	42491	5921.89990234375	2153.330078125	7955.77001953125	5991.5498046875	5858.64990234375	6530.27001953125	7547.759765625	1516.18005371094	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	3884.56005859375	4855.7001953125	4855.7001953125	4855.7001953125	4855.7001953125	4855.7001953125	3484.34008789063	2570.10009765625	2570.10009765625	2570.10009765625	2570.10009765625	2570.10009765625	4798.39990234375	4798.39990234375	4798.39990234375	4798.39990234375	4798.39990234375	4798.39990234375	5640.64013671875	5851.2001953125	5851.2001953125	5851.2001953125	5851.2001953125	5851.2001953125	5558.080078125	5484.7998046875	5484.7998046875	5484.7998046875	5484.7998046875	5484.7998046875	5494.4599609375	5500.89990234375	5500.89990234375	5500.89990234375	5500.89990234375	5500.89990234375	5057.919921875	4762.60009765625	4762.60009765625	4762.60009765625	4762.60009765625	4762.60009765625	4881.31982421875	5059.39990234375	5059.39990234375	5059.39990234375	5059.39990234375	5059.39990234375	5082.7001953125	5175.89990234375	5175.89990234375	5175.89990234375	5175.89990234375	5175.89990234375	5091.9599609375	4756.2001953125	4756.2001953125	4756.2001953125	4756.2001953125	4756.2001953125	4756.2001953125	4572.7001953125	4572.7001953125	4572.7001953125	4572.7001953125	4572.7001953125	4572.7001953125	4299.60009765625	4299.60009765625	4299.60009765625	4299.60009765625	4299.60009765625	859.91998291015602	0	0	0	0	0	0	0	0	0	0	615.85998535156295	2892.73999023438	2835.4599609375	4182.35986328125	4495.33984375	4984.64013671875	5016.1201171875	5483.77978515625	5572.02001953125	6870.83984375	7056.4599609375	7067.4599609375	6777.2001953125	6697.759765625	6801.02001953125	7199.7001953125	7438.93994140625	7285.919921875	7940.580078125	8011.1201171875	7822.33984375	6158.16015625	7212.81982421875	7252.16015625	9347.33984375	8735.080078125	8800.400390625	8759.0400390625	8620.4404296875	8386.3798828125	7875.02001953125	7812.7001953125	7875.35986328125	7101.16015625	6819.22021484375	7477.77978515625	6020.72021484375	4921.14013671875	4423.16015625	6820.419921875	7612.06005859375	7515.43994140625	6833.97998046875	6668.3798828125	7384.0400390625	12482.2001953125	12938	11904.2001953125	11882.7998046875	9949.16015625	5670.39990234375	7104.7001953125	6014.2001953125	6711.419921875	5608.81982421875	5636.60009765625	7199.77978515625	5608.22021484375	4182.18017578125	3363.97998046875	3391.10009765625	3184.21997070313	3732.28002929688	3886	3305.21997070313	3953.23999023438	3694.67993164063	3989.43994140625	3516	3171.13989257813	2935.15991210938	3075.89990234375	2470.28002929688	2069.78002929688	1991.19995117188	2010.80004882813	2229.30004882813	2324.65991210938	2407.67993164063	2190.23999023438	1936.64001464844	1642.19995117188	1862.30004882813	5988.39990234375	Observed Data	41091	41122	41153	41183	41214	41244	41275	41280	41285	41290	41295	41300	41305	41310	41315	41320	41325	41330	41335	41340	41345	41350	41355	41360	41365	41370	41375	41380	41385	41390	41395	41400	41405	41410	41415	41420	41425	41430	41435	41440	41445	41450	41455	41460	41465	41470	41475	41480	41485	41490	41495	41500	41505	41510	41515	41520	41525	41530	41535	41540	41545	41550	41555	41560	41565	41570	41575	41580	41585	41590	41595	41600	41605	41610	41615	41620	41625	41630	41635	41645	41650	41655	41660	41665	41670	41675	41680	41685	41690	41695	41700	41705	41710	41715	41720	41725	41730	41735	41740	41745	41750	41755	41760	41765	41770	41775	41780	41785	41790	41795	41800	41805	41810	41815	41820	41825	41830	41835	41840	41845	41850	41855	41860	41865	41870	41875	41880	41885	41890	41895	41900	41905	41910	41915	41920	41925	41930	41935	41940	41945	41950	41955	41960	41965	41970	41975	41980	41985	41990	41995	42000	42010	42015	42020	42025	42030	42035	42040	42045	42050	42055	42060	42080	42085	42090	42095	42100	42105	42110	42115	42120	42125	42130	42135	42140	42145	42150	42155	42160	42165	42170	42175	42180	42185	42190	42195	42200	42205	42210	42215	42220	42225	42230	42235	42240	42245	42250	42255	42260	42265	42270	42275	42280	42285	42290	42295	42300	42305	42310	42315	42320	42325	42330	42335	42340	42345	42350	42355	42360	42365	42370	42375	42380	42385	42390	42395	42400	42405	42410	42415	42420	42425	42430	42435	42440	42445	42450	42455	42460	42465	42470	42475	42480	42485	42490	42491	6126.1	2020.9	8153.6	5917	5856.7	6553.5	7580.9	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	4855.7	4855.7	4855.7	4855.7	4855.7	4855.7	2570.1	2570.1	2570.1	2570.1	2570.1	4798.3999999999996	4798.3999999999996	4798.3999999999996	4798.3999999999996	4798.3999999999996	4798.3999999999996	4798.3999999999996	5851.2	5851.2	5851.2	5851.2	5851.2	5851.2	5484.8	5484.8	5484.8	5484.8	5484.8	5484.8	5500.9	5500.9	5500.9	5500.9	5500.9	5500.9	4762.6000000000004	4762.6000000000004	4762.6000000000004	4762.6000000000004	4762.6000000000004	4762.6000000000004	5059.3999999999996	5059.3999999999996	5059.3999999999996	5059.3999999999996	5059.3999999999996	5059.3999999999996	5175.8999999999996	5175.8999999999996	5175.8999999999996	5175.8999999999996	5175.8999999999996	5175.8999999999996	4756.2	4756.2	4756.2	4756.2	4756.2	4756.2	4572.7	4572.7	4572.7	4572.7	4572.7	4572.7	4299.6000000000004	4299.6000000000004	4299.6000000000004	4299.6000000000004	4299.6000000000004	4299.6000000000004	0	0	0	0	0	0	0	0	0	0	0	2863.3	3015.6	2766.2	4582	5221.3999999999996	4554.3999999999996	5263.1	7085.4	5116.3	7104.6	6684.1	6904.1	6679.2	6661.3	6803	7727.6	7316.8	7600.2	7934.2	8057.8	8474.1	7831.7	6671.2	9186	9059.1	9242.5	8775	8849	8539.2000000000007	8016.2	7783.8	7855.1	7392.1	7162.4	6867.1	7395	5163.3	4737.1000000000004	4800.8999999999996	7572.4	7520.4	6829.6	6810	7095.4	10539	13415	12797	11707	12396	6678.2	6824.4	6191.2	6030.1	5219.5	4266.2	7413.7	7251.1	3933.8	3069.8	3822.3	2084.1999999999998	3743.8	3925.6	3393.2	3822.3	4197.7	3732.6	3515.2	3168.8	3633.2	1675.6	2559.1	2092.9	1863	1935.6	2312.5	2232.5	2413.6999999999998	2384.1	1971.2	1786.2	1745.8	5988.4	3000.2	Time (Years)

Water Injection Rate (Mbbl/day)


Weightage	
Disposal zone permeability	Disposal zone porosity	Compressibility of rock	Production zone permeability	Production zone porosity	Transmissibility of seal	1	0.77	0.61	0.43	0.42	0.36	

Weightage	
Transmissibility of seal	Disposal zone porosity	Disposal zone permeability	Compressibility of rock	Production zone porosity	Production zone permeability	1	0.54	0.42	0.42	0.24	0.15	

Weightage	
Disposal zone permeability	Disposal zone porosity	Compressibility of rock	Transmissibility of seal	Major direction variogram range for porosity	Minor direction variogram range for porosity	Vertical variogram range for porosity	Nugget for porosity	1	0.56999999999999995	0.48	0.34	0.11	0.09	0.08	0.04	

Weightage	
Fracture permeability	Fracture porosity	Disposal zone porosity	Compressibility of rock	Transmissibility of seal	Matrix fracture coupling	Disposal zone permeability	Vertical anisotropy	1	0.98	0.61	0.47	0.25	0.24	7.0000000000000007E-2	0.05	

Weightage	
Disposal zone permeability	Production zone permeability	Transmissibility of seal	Production zone porosity	Disposal zone porosity	Vertical anisotropy	1	0.81	0.24	0.22	0.14000000000000001	0.14000000000000001	

0	8.4931506849315067E-2	0.16438356164383561	0.24931506849315069	0.33150684931506852	0.41643835616438357	0.49863013698630138	0.58356164383561648	0.66849315068493154	0.75068493150684934	0.83561643835616439	0.9178082191780822	1.0027397260273974	1.0876712328767124	1.1643835616438356	1.2493150684931507	1.3315068493150686	1.4164383561643836	1.4986301369863013	1.5835616438356164	1.6684931506849314	1.7506849315068493	1.8356164383561644	1.9178082191780821	2.0027397260273974	2.0876712328767124	2.1643835616438358	2.2493150684931509	2.3315068493150686	2.4164383561643836	2.4986301369863013	2.5835616438356164	2.6684931506849314	2.7506849315068491	2.8356164383561642	2.9178082191780823	3.0027397260273974	3.0876712328767124	3.1643835616438358	3.2493150684931509	3.3315068493150686	3.4164383561643836	3.4986301369863013	3.5835616438356164	3.6684931506849314	3.7506849315068491	3.8356164383561642	3.9178082191780823	4.0027397260273974	4.087671232876712	4.1671232876712327	4.2520547945205482	4.3342465753424655	4.419178082191781	4.5013698630136982	4.5863013698630137	4.6712328767123283	4.7534246575342465	4.838356164383562	4.9205479452054792	5.0054794520547947	5.0904109589041093	5.1671232876712327	5.2520547945205482	5.3342465753424655	5.419178082191781	5.5013698630136982	5.5863013698630137	5.6712328767123283	5.7534246575342465	5.838356164383562	5.9205479452054792	6.0054794520547947	6.0904109589041093	6.1671232876712327	6.2520547945205482	6.3342465753424655	6.419178082191781	6.5013698630136982	6.5863013698630137	6.6712328767123283	6.7534246575342465	6.838356164383562	6.9205479452054792	7.0054794520547947	7.0904109589041093	7.1671232876712327	7.2520547945205482	7.3342465753424655	7.419178082191781	7.5013698630136982	7.5863013698630137	7.6712328767123283	7.7534246575342465	7.838356164383562	7.9205479452054792	8.0054794520547947	8.0904109589041102	8.169863013698631	8.2547945205479447	8.3369863013698637	8.4219178082191775	8.5041095890410965	8.5890410958904102	8.6739726027397257	8.7561643835616429	8.8410958904109584	8.9232876712328775	9.0082191780821912	9.0931506849315067	9.169863013698631	9.2547945205479447	9.3369863013698637	9.4219178082191775	9.5041095890410965	9.5890410958904102	9.6739726027397257	9.7561643835616429	9.8410958904109584	9.9232876712328775	10.008219178082191	10.093150684931507	10.169863013698631	10.254794520547945	10.336986301369864	10.421917808219177	10.504109589041096	10.58904109589041	10.673972602739726	10.756164383561643	10.841095890410958	10.923287671232877	11.008219178082191	11.093150684931507	11.169863013698631	11.254794520547945	11.336986301369864	11.421917808219177	11.504109589041096	11.58904109589041	11.673972602739726	11.756164383561643	11.841095890410958	11.923287671232877	12.008219178082191	12.093150684931507	12.172602739726027	12.257534246575343	12.33972602739726	12.424657534246576	12.506849315068493	12.591780821917808	12.676712328767124	12.758904109589041	12.843835616438357	12.926027397260274	13.010958904109589	13.095890410958905	13.172602739726027	13.257534246575343	13.33972602739726	13.424657534246576	13.506849315068493	13.591780821917808	13.676712328767124	13.758904109589041	13.843835616438357	13.926027397260274	14.010958904109589	14.095890410958905	14.172602739726027	14.257534246575343	14.33972602739726	14.424657534246576	14.506849315068493	14.591780821917808	14.676712328767124	14.758904109589041	14.843835616438357	14.926027397260274	15.010958904109589	15.095890410958905	15.172602739726027	15.257534246575343	15.33972602739726	15.424657534246576	15.506849315068493	15.591780821917808	15.676712328767124	15.758904109589041	15.843835616438357	15.926027397260274	16.010958904109589	16.095890410958905	16.175342465753424	16.260273972602739	16.342465753424658	16.427397260273974	16.509589041095889	16.594520547945205	16.67945205479452	16.761643835616439	16.846575342465755	16.92876712328767	17.013698630136986	17.098630136986301	17.175342465753424	17.260273972602739	17.342465753424658	17.427397260273974	17.509589041095889	17.594520547945205	17.67945205479452	17.761643835616439	17.846575342465755	17.92876712328767	18.013698630136986	18.098630136986301	18.175342465753424	18.260273972602739	18.342465753424658	18.427397260273974	18.509589041095889	18.594520547945205	18.67945205479452	18.761643835616439	18.846575342465755	18.92876712328767	19.013698630136986	19.098630136986301	19.175342465753424	19.260273972602739	19.342465753424658	19.427397260273974	19.509589041095889	19.594520547945205	19.67945205479452	19.761643835616439	19.846575342465755	19.92876712328767	20.013698630136986	20.098630136986301	20.17808219178082	20.263013698630136	20.345205479452055	20.43013698630137	20.512328767123286	20.597260273972601	20.682191780821917	20.764383561643836	20.849315068493151	20.931506849315067	21.016438356164382	21.101369863013698	21.17808219178082	21.263013698630136	21.345205479452055	21.43013698630137	21.512328767123286	21.597260273972601	21.682191780821917	21.764383561643836	21.849315068493151	21.931506849315067	22.016438356164382	22.101369863013698	22.17808219178082	22.263013698630136	22.345205479452055	22.43013698630137	22.512328767123286	22.597260273972601	22.682191780821917	22.764383561643836	22.849315068493151	22.931506849315067	23.016438356164382	23.101369863013698	23.17808219178082	23.263013698630136	23.345205479452055	23.43013698630137	23.512328767123286	23.597260273972601	23.682191780821917	23.764383561643836	23.849315068493151	23.931506849315067	24.016438356164382	24.101369863013698	24.18082191780822	24.265753424657536	24.347945205479451	24.432876712328767	24.515068493150686	24.6	24.684931506849313	24.767123287671232	24.852054794520548	24.934246575342467	25.019178082191782	7276	6698	6323	7146	6797	6467	5640	5519	5098	5707	6011	6922	6125	5649	6396	5379	5014	4225	4731.8	6678.2	4849.6000000000004	4787.3	4989	7047.9	6824.4	8128.2	7860.6	6971.7	5738.6	6191.2	6180.7	5516.5	5785.1	6397.5	6030.1	7309.7	7678.4	6452.6	6086.3	5219.5	6291.4	5273.2	5591.2	5668.8	4266.2	4865.8	5513.3	6331.4	7206.3	7413.7	7420.6	7008.2	7082	7074.4	7251.1	7129.5	6472.9	3605.7	3581.9	3933.8	4817	4988.2	3580	3591.9	3069.8	2971.4	3364.6	3304.4	4109.7	3822.3	4291.5	3350.8	3208.2	2282.6999999999998	2084.1999999999998	2740.7	3031	4229.3999999999996	3835.8	3743.8	3727.7	4022	3529.5	3638.4	3925.6	4478.2	3614	3830.7	3581.5	3393.2	2798	3116.9	3663.8	3554.2	3822.3	3703	3765.2	4278.8	4196.8999999999996	4197.7	2863.1	3459.6	3836.5	4116.5	3732.6	4012.8	4101.8999999999996	4162.6000000000004	3937.3	3515.2	3392.3	3563.4	3660.3	3448.8	3168.8	3417.2	3350.4	3068.2	2851.1	3633.2	3414	2739.3	2501	2388.3000000000002	1675.6	2328.1	3598.2	5552	2225.6	2559.1	2554.5	2453.6	2397.8000000000002	2386.4	2092.9	2143.6	2125.4	2000.6	1986.4	1863	2039	1999.1	1961.6	2093.3000000000002	1935.6	2040.2	2071.5	1997.5	2009.2	2312.5	2431.1999999999998	2119.9	2118.8000000000002	2164.1	2232.5	2331.6	2303	2380.3000000000002	2375.9	2413.6999999999998	2495.4	2292.9	2400.8000000000002	2435.6	2384.1	2367.4	2276.3000000000002	2072.1	1851.3	1971.2	1920.5	1863.1	1938.5	1989.9	1786.2	1778.6	1670.5	1468.7	1507	1754.9	1695.3	1686.4	1432.7	1679.3	1453	1674.5	1650.3	1719.7	1568.4	1598.4	1416.4	1674.7	1478.7	1713.1	1413.4	1684.5	1617.1	1674.1	1498.1	1710.2	1397.9	1391.7	1726	1470.2	1559.8	1584.6	1568	1698.6	1684.7	1567.7	1541.5	1551.9	1573.2	1593.6	1597.6	1577.9	1610.9	1606.1	1452.8	1572.5	1537	1656	1519.6	1517.4	1052	1709.6	1635	1660	1533.8	1632.7	1584.7	1673.1	1611.4	1532.2	1668.2	1534.8	1622.4	1540.2	1510.7	1560.4	1609.4	1521.3	1551	1552.9	1572.9	1573	1591.2	1542.4	1556.3	1571	1581.8	1568.5	1717.5	2140.4	1466	1535.8	1552.5	1473.6	1625	1488.9	1503.1	1563.2	1444	1515.3	1476.3	1487.1	1496.8	1439.2	1499.6	1451.9	1550.8	1542.1	1576.3	1293.0999999999999	1424.4	1517	1515.3	1479.5	1447.5	1517.3	1505.8	1436.9	1545	1511.5	1512.2	1181	1585.4	1555.1	1440.4	1508.1	1370.5	1495.9	1485.2	1413.6	1531.8	1442.1	1468.7	1402.8	1380.8	1375.8	1453.2	Time (Years)


Water Injection Rate (MSTB/d)



I1, Water injection cumulative	Y12	BC_UnO_140	Water injection cumulative [STB]	0	2.7397260273972603E-3	1.0958904109589041E-2	3.5616438356164383E-2	8.4931506849315067E-2	0.16438356164383561	0.24931506849315069	0.33150684931506852	0.41643835616438357	0.49863013698630138	0.58356164383561648	0.66849315068493154	0.75068493150684934	0.83561643835616439	0.9178082191780822	1.0027397260273974	1.0876712328767124	1.1643835616438356	1.2493150684931507	1.3315068493150686	1.4164383561643836	1.4986301369863013	1.5835616438356164	1.6684931506849314	1.7506849315068493	1.8356164383561644	1.9178082191780821	2.0027397260273974	2.0876712328767124	2.1643835616438358	2.2493150684931509	2.3315068493150686	2.4164383561643836	2.4986301369863013	2.5835616438356164	2.6684931506849314	2.7506849315068491	2.8356164383561642	2.9178082191780823	3.0027397260273974	3.0876712328767124	3.1643835616438358	3.2493150684931509	3.3315068493150686	3.4164383561643836	3.4986301369863013	3.5835616438356164	3.6684931506849314	3.7506849315068491	3.8356164383561642	3.9178082191780823	4.0027397260273974	4.087671232876712	4.1671232876712327	4.2520547945205482	4.3342465753424655	4.419178082191781	4.5013698630136982	4.5863013698630137	4.6712328767123283	4.7534246575342465	4.838356164383562	4.9205479452054792	5.0054794520547947	5.0904109589041093	5.1671232876712327	5.2520547945205482	5.3342465753424655	5.419178082191781	5.5013698630136982	5.5863013698630137	5.6712328767123283	5.7534246575342465	5.838356164383562	5.9205479452054792	6.0054794520547947	6.0904109589041093	6.1671232876712327	6.2520547945205482	6.3342465753424655	6.419178082191781	6.5013698630136982	6.5863013698630137	6.6712328767123283	6.7534246575342465	6.838356164383562	6.9205479452054792	7.0054794520547947	7.0904109589041093	7.1671232876712327	7.2520547945205482	7.3342465753424655	7.419178082191781	7.5013698630136982	7.5863013698630137	7.6712328767123283	7.7534246575342465	7.838356164383562	7.9205479452054792	8.0054794520547947	8.0904109589041102	8.169863013698631	8.2547945205479447	8.3369863013698637	8.4219178082191775	8.5041095890410965	8.5890410958904102	8.6739726027397257	8.7561643835616429	8.8410958904109584	8.9232876712328775	9.0082191780821912	9.0931506849315067	9.169863013698631	9.2547945205479447	9.3369863013698637	9.4219178082191775	9.5041095890410965	9.5890410958904102	9.6739726027397257	9.7561643835616429	9.8410958904109584	9.9232876712328775	10.008219178082191	10.093150684931507	10.169863013698631	10.254794520547945	10.336986301369864	10.421917808219177	10.504109589041096	10.58904109589041	10.673972602739726	10.756164383561643	10.841095890410958	10.923287671232877	11.008219178082191	11.093150684931507	11.169863013698631	11.254794520547945	11.336986301369864	11.421917808219177	11.504109589041096	11.58904109589041	11.673972602739726	11.756164383561643	11.841095890410958	11.923287671232877	12.008219178082191	12.093150684931507	12.172602739726027	12.257534246575343	12.33972602739726	12.424657534246576	12.506849315068493	12.591780821917808	12.676712328767124	12.758904109589041	12.843835616438357	12.926027397260274	13.010958904109589	13.095890410958905	13.172602739726027	13.257534246575343	13.33972602739726	13.424657534246576	13.506849315068493	13.591780821917808	13.676712328767124	13.758904109589041	13.843835616438357	13.926027397260274	14.010958904109589	14.095890410958905	14.172602739726027	14.257534246575343	14.33972602739726	14.424657534246576	14.506849315068493	14.591780821917808	14.676712328767124	14.758904109589041	14.843835616438357	14.926027397260274	15.010958904109589	15.095890410958905	15.172602739726027	15.257534246575343	15.33972602739726	15.424657534246576	15.506849315068493	15.591780821917808	15.676712328767124	15.758904109589041	15.843835616438357	15.926027397260274	16.010958904109589	16.095890410958905	16.175342465753424	16.260273972602739	16.342465753424658	16.427397260273974	16.509589041095889	16.594520547945205	16.67945205479452	16.761643835616439	16.846575342465755	16.92876712328767	17.013698630136986	17.098630136986301	17.175342465753424	17.260273972602739	17.342465753424658	17.427397260273974	17.509589041095889	17.594520547945205	17.67945205479452	17.761643835616439	17.846575342465755	17.92876712328767	18.013698630136986	18.098630136986301	18.175342465753424	18.260273972602739	18.342465753424658	18.427397260273974	18.509589041095889	18.594520547945205	18.67945205479452	18.761643835616439	18.846575342465755	18.92876712328767	19.013698630136986	19.098630136986301	19.175342465753424	19.260273972602739	19.342465753424658	19.427397260273974	19.509589041095889	19.594520547945205	19.67945205479452	19.761643835616439	19.846575342465755	19.92876712328767	20.013698630136986	20.098630136986301	20.17808219178082	20.263013698630136	20.345205479452055	20.43013698630137	20.512328767123286	20.597260273972601	20.682191780821917	20.764383561643836	20.849315068493151	20.931506849315067	21.016438356164382	21.101369863013698	21.17808219178082	21.263013698630136	21.345205479452055	21.43013698630137	21.512328767123286	21.597260273972601	21.682191780821917	21.764383561643836	21.849315068493151	21.931506849315067	22.016438356164382	22.101369863013698	22.17808219178082	22.263013698630136	22.345205479452055	22.43013698630137	22.512328767123286	22.597260273972601	22.682191780821917	22.764383561643836	22.849315068493151	22.931506849315067	23.016438356164382	23.101369863013698	23.17808219178082	23.263013698630136	23.345205479452055	23.43013698630137	23.512328767123286	23.597260273972601	23.682191780821917	23.764383561643836	23.849315068493151	23.931506849315067	24.016438356164382	24.101369863013698	24.18082191780822	24.265753424657536	24.347945205479451	24.432876712328767	24.515068493150686	24.6	24.684931506849313	24.767123287671232	24.852054794520548	24.934246575342467	25.019178082191782	0	7276	29104	94588	225556	419798	615811	830191	1029839.25	1175287.5	1287576.375	1371483.625	1432665.5	1479915.5	1514373	1540986.75	1560880.125	1574647.75	1586042	1594352.625	1600772.25	1605454.5	1609071.125	1611774.625	1613746	1615268.875	1616379.375	1617238.25	1617879.875	1618324.5	1618692.625	1618960.875	1619167.75	1619319.125	1619436	1619523.125	1619586.875	1619636	1619671.875	1619699.5	1619720.25	1619734.625	1619746.5	1619755.125	1619761.875	1619766.375	1619770.125	1619773	1619775.25	1619776.875	1619778.125	1619779	1619779.75	1619780.25	1619780.875	1619781.25	1619781.375	1619781.625	1619781.875	1619782.125	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	1619782.25	I1, Water injection cumulative	Y27	BC_UnO_155	Water injection cumulative [STB]	0	2.7397260273972603E-3	1.0958904109589041E-2	3.5616438356164383E-2	8.4931506849315067E-2	0.16438356164383561	0.24931506849315069	0.33150684931506852	0.41643835616438357	0.49863013698630138	0.58356164383561648	0.66849315068493154	0.75068493150684934	0.83561643835616439	0.9178082191780822	1.0027397260273974	1.0876712328767124	1.1643835616438356	1.2493150684931507	1.3315068493150686	1.4164383561643836	1.4986301369863013	1.5835616438356164	1.6684931506849314	1.7506849315068493	1.8356164383561644	1.9178082191780821	2.0027397260273974	2.0876712328767124	2.1643835616438358	2.2493150684931509	2.3315068493150686	2.4164383561643836	2.4986301369863013	2.5835616438356164	2.6684931506849314	2.7506849315068491	2.8356164383561642	2.9178082191780823	3.0027397260273974	3.0876712328767124	3.1643835616438358	3.2493150684931509	3.3315068493150686	3.4164383561643836	3.4986301369863013	3.5835616438356164	3.6684931506849314	3.7506849315068491	3.8356164383561642	3.9178082191780823	4.0027397260273974	4.087671232876712	4.1671232876712327	4.2520547945205482	4.3342465753424655	4.419178082191781	4.5013698630136982	4.5863013698630137	4.6712328767123283	4.7534246575342465	4.838356164383562	4.9205479452054792	5.0054794520547947	5.0904109589041093	5.1671232876712327	5.2520547945205482	5.3342465753424655	5.419178082191781	5.5013698630136982	5.5863013698630137	5.6712328767123283	5.7534246575342465	5.838356164383562	5.9205479452054792	6.0054794520547947	6.0904109589041093	6.1671232876712327	6.2520547945205482	6.3342465753424655	6.419178082191781	6.5013698630136982	6.5863013698630137	6.6712328767123283	6.7534246575342465	6.838356164383562	6.9205479452054792	7.0054794520547947	7.0904109589041093	7.1671232876712327	7.2520547945205482	7.3342465753424655	7.419178082191781	7.5013698630136982	7.5863013698630137	7.6712328767123283	7.7534246575342465	7.838356164383562	7.9205479452054792	8.0054794520547947	8.0904109589041102	8.169863013698631	8.2547945205479447	8.3369863013698637	8.4219178082191775	8.5041095890410965	8.5890410958904102	8.6739726027397257	8.7561643835616429	8.8410958904109584	8.9232876712328775	9.0082191780821912	9.0931506849315067	9.169863013698631	9.2547945205479447	9.3369863013698637	9.4219178082191775	9.5041095890410965	9.5890410958904102	9.6739726027397257	9.7561643835616429	9.8410958904109584	9.9232876712328775	10.008219178082191	10.093150684931507	10.169863013698631	10.254794520547945	10.336986301369864	10.421917808219177	10.504109589041096	10.58904109589041	10.673972602739726	10.756164383561643	10.841095890410958	10.923287671232877	11.008219178082191	11.093150684931507	11.169863013698631	11.254794520547945	11.336986301369864	11.421917808219177	11.504109589041096	11.58904109589041	11.673972602739726	11.756164383561643	11.841095890410958	11.923287671232877	12.008219178082191	12.093150684931507	12.172602739726027	12.257534246575343	12.33972602739726	12.424657534246576	12.506849315068493	12.591780821917808	12.676712328767124	12.758904109589041	12.843835616438357	12.926027397260274	13.010958904109589	13.095890410958905	13.172602739726027	13.257534246575343	13.33972602739726	13.424657534246576	13.506849315068493	13.591780821917808	13.676712328767124	13.758904109589041	13.843835616438357	13.926027397260274	14.010958904109589	14.095890410958905	14.172602739726027	14.257534246575343	14.33972602739726	14.424657534246576	14.506849315068493	14.591780821917808	14.676712328767124	14.758904109589041	14.843835616438357	14.926027397260274	15.010958904109589	15.095890410958905	15.172602739726027	15.257534246575343	15.33972602739726	15.424657534246576	15.506849315068493	15.591780821917808	15.676712328767124	15.758904109589041	15.843835616438357	15.926027397260274	16.010958904109589	16.095890410958905	16.175342465753424	16.260273972602739	16.342465753424658	16.427397260273974	16.509589041095889	16.594520547945205	16.67945205479452	16.761643835616439	16.846575342465755	16.92876712328767	17.013698630136986	17.098630136986301	17.175342465753424	17.260273972602739	17.342465753424658	17.427397260273974	17.509589041095889	17.594520547945205	17.67945205479452	17.761643835616439	17.846575342465755	17.92876712328767	18.013698630136986	18.098630136986301	18.175342465753424	18.260273972602739	18.342465753424658	18.427397260273974	18.509589041095889	18.594520547945205	18.67945205479452	18.761643835616439	18.846575342465755	18.92876712328767	19.013698630136986	19.098630136986301	19.175342465753424	19.260273972602739	19.342465753424658	19.427397260273974	19.509589041095889	19.594520547945205	19.67945205479452	19.761643835616439	19.846575342465755	19.92876712328767	20.013698630136986	20.098630136986301	20.17808219178082	20.263013698630136	20.345205479452055	20.43013698630137	20.512328767123286	20.597260273972601	20.682191780821917	20.764383561643836	20.849315068493151	20.931506849315067	21.016438356164382	21.101369863013698	21.17808219178082	21.263013698630136	21.345205479452055	21.43013698630137	21.512328767123286	21.597260273972601	21.682191780821917	21.764383561643836	21.849315068493151	21.931506849315067	22.016438356164382	22.101369863013698	22.17808219178082	22.263013698630136	22.345205479452055	22.43013698630137	22.512328767123286	22.597260273972601	22.682191780821917	22.764383561643836	22.849315068493151	22.931506849315067	23.016438356164382	23.101369863013698	23.17808219178082	23.263013698630136	23.345205479452055	23.43013698630137	23.512328767123286	23.597260273972601	23.682191780821917	23.764383561643836	23.849315068493151	23.931506849315067	24.016438356164382	24.101369863013698	24.18082191780822	24.265753424657536	24.347945205479451	24.432876712328767	24.515068493150686	24.6	24.684931506849313	24.767123287671232	24.852054794520548	24.934246575342467	25.019178082191782	0	2021.41516113281	7772.44775390625	24702.919921875	58173.59375	111482.9375	167882.859375	221947.34375	277283.03125	330324.40625	384581.75	438282.28125	489735.6875	542376	592831.4375	644476.4375	695620.9375	741424.9375	791648.6875	839808.75	889101	936359.125	984706	1032586.875	1078502.25	1125511.375	1170580.875	1216721.375	1262437.75	1303385.375	1348297.25	1391381.75	1435497.75	1477821	1521148.125	1564082.625	1605267.625	1647431.5	1687885.625	1729313	1770344	1807099.5	1847421.625	1886103.375	1925698.375	1963675.5	2002546.5	2041063.125	2078010.875	2115861.25	2152183	2189393	2226268.75	2260483.5	2296742.25	2331538.5	2367168	2401345	2436335	2471021.5	2504290.25	2538354.25	2571032	2604489	2637628.25	2667320.5	2699918.75	2731206.75	2763241.5	2793973.5	2825436.75	2856632.75	2886568	2917226.5	2946661	2976818.75	3006722.75	3033528.75	3062945.5	3091170.25	3120078.75	3147832.75	3176289.75	3204522.75	3231632	3259427.25	3286101.5	3313430.25	3340527.75	3364818.75	3391495.5	3417094.25	3443324.75	3468508.25	3494302.5	3519893.5	3544470.75	3569657.5	3593842	3618626	3643210.75	3666037	3690246	3713481.25	3737275.25	3760121.5	3783560.5	3806834.75	3829198.25	3852122.25	3874151.5	3896735.75	3919144.25	3939244.75	3961334.25	3982540.25	4004276.25	4025154.5	4046555	4067794.25	4088187.75	4109097.75	4129183.5	4149790.25	4170235.25	4188579.75	4208744.5	4228119	4247987.5	4267062.5	4286617	4306042.5	4324715.5	4343867	4362252.5	4381090.5	4399791.5	4416582.5	4435054.5	4452827	4471075.5	4488628	4506663	4524573	4541785	4559456.5	4576433.5	4593841	4611114.5	4627150.5	4644182	4660548.5	4677331.5	4693468	4710022	4726473	4742311.5	4758574.5	4774219.5	4790268.5	4806208.5	4820534.5	4836299.5	4851473	4867061.5	4882068	4897481	4912812	4927559.5	4942693	4957240.5	4972157	4986976.5	5000290	5014932.5	5029030.5	5043529	5057500.5	5071849	5086091.5	5099781	5113824.5	5127329.5	5141180.5	5154957	5167338.5	5180960	5194072.5	5207546.5	5220527.5	5233855.5	5247087	5259803	5272860.5	5285415.5	5298324.5	5311161	5323116	5335831	5348088	5360678	5372780	5385193.5	5397533.5	5409407.5	5421612.5	5433361	5445425	5457428	5468217.5	5480117.5	5491579	5503369	5514710.5	5526381	5538017	5549237.5	5560783	5571923.5	5583403	5594847	5605149	5616505.5	5627452	5638701.5	5649520	5660655.5	5671762.5	5682474	5693487	5704094.5	5715017	5725879	5735644	5746412	5756803	5767489.5	5777785.5	5788360.5	5798887.5	5809039.5	5819490.5	5829556	5839907	5850207.5	5859808	5870022.5	5879854.5	5889964	5899699.5	5909718.5	5919707	5929349	5939265.5	5948815	5958646.5	5968452.5	5977275.5	5986990.5	5996342	6005945	6015198.5	6024716.5	6034183.5	6043313	6052721	6061789.5	6071111	6080388	6088734.5	6097952	6106852.5	6116030	6124897	6134029.5	6143142.5	6151931.5	6160983.5	6169723.5	6178738	6187728.5	6195815.5	6204731.5	6213335	6222187	6230712.5	6239489	6248228.5	6256672	6265364	6273758.5	6282426	6291064	6299122.5	6307706.5	6316003	6324555	6332822.5	6341345	6349834.5	6358010.5	6366417	6374535.5	6382908	I1, Water injection cumulative	Y32	BC_UnO_160	Water injection cumulative [STB]	0	2.7397260273972603E-3	1.0958904109589041E-2	3.5616438356164383E-2	8.4931506849315067E-2	0.16438356164383561	0.24931506849315069	0.33150684931506852	0.41643835616438357	0.49863013698630138	0.58356164383561648	0.66849315068493154	0.75068493150684934	0.83561643835616439	0.9178082191780822	1.0027397260273974	1.0876712328767124	1.1643835616438356	1.2493150684931507	1.3315068493150686	1.4164383561643836	1.4986301369863013	1.5835616438356164	1.6684931506849314	1.7506849315068493	1.8356164383561644	1.9178082191780821	2.0027397260273974	2.0876712328767124	2.1643835616438358	2.2493150684931509	2.3315068493150686	2.4164383561643836	2.4986301369863013	2.5835616438356164	2.6684931506849314	2.7506849315068491	2.8356164383561642	2.9178082191780823	3.0027397260273974	3.0876712328767124	3.1643835616438358	3.2493150684931509	3.3315068493150686	3.4164383561643836	3.4986301369863013	3.5835616438356164	3.6684931506849314	3.7506849315068491	3.8356164383561642	3.9178082191780823	4.0027397260273974	4.087671232876712	4.1671232876712327	4.2520547945205482	4.3342465753424655	4.419178082191781	4.5013698630136982	4.5863013698630137	4.6712328767123283	4.7534246575342465	4.838356164383562	4.9205479452054792	5.0054794520547947	5.0904109589041093	5.1671232876712327	5.2520547945205482	5.3342465753424655	5.419178082191781	5.5013698630136982	5.5863013698630137	5.6712328767123283	5.7534246575342465	5.838356164383562	5.9205479452054792	6.0054794520547947	6.0904109589041093	6.1671232876712327	6.2520547945205482	6.3342465753424655	6.419178082191781	6.5013698630136982	6.5863013698630137	6.6712328767123283	6.7534246575342465	6.838356164383562	6.9205479452054792	7.0054794520547947	7.0904109589041093	7.1671232876712327	7.2520547945205482	7.3342465753424655	7.419178082191781	7.5013698630136982	7.5863013698630137	7.6712328767123283	7.7534246575342465	7.838356164383562	7.9205479452054792	8.0054794520547947	8.0904109589041102	8.169863013698631	8.2547945205479447	8.3369863013698637	8.4219178082191775	8.5041095890410965	8.5890410958904102	8.6739726027397257	8.7561643835616429	8.8410958904109584	8.9232876712328775	9.0082191780821912	9.0931506849315067	9.169863013698631	9.2547945205479447	9.3369863013698637	9.4219178082191775	9.5041095890410965	9.5890410958904102	9.6739726027397257	9.7561643835616429	9.8410958904109584	9.9232876712328775	10.008219178082191	10.093150684931507	10.169863013698631	10.254794520547945	10.336986301369864	10.421917808219177	10.504109589041096	10.58904109589041	10.673972602739726	10.756164383561643	10.841095890410958	10.923287671232877	11.008219178082191	11.093150684931507	11.169863013698631	11.254794520547945	11.336986301369864	11.421917808219177	11.504109589041096	11.58904109589041	11.673972602739726	11.756164383561643	11.841095890410958	11.923287671232877	12.008219178082191	12.093150684931507	12.172602739726027	12.257534246575343	12.33972602739726	12.424657534246576	12.506849315068493	12.591780821917808	12.676712328767124	12.758904109589041	12.843835616438357	12.926027397260274	13.010958904109589	13.095890410958905	13.172602739726027	13.257534246575343	13.33972602739726	13.424657534246576	13.506849315068493	13.591780821917808	13.676712328767124	13.758904109589041	13.843835616438357	13.926027397260274	14.010958904109589	14.095890410958905	14.172602739726027	14.257534246575343	14.33972602739726	14.424657534246576	14.506849315068493	14.591780821917808	14.676712328767124	14.758904109589041	14.843835616438357	14.926027397260274	15.010958904109589	15.095890410958905	15.172602739726027	15.257534246575343	15.33972602739726	15.424657534246576	15.506849315068493	15.591780821917808	15.676712328767124	15.758904109589041	15.843835616438357	15.926027397260274	16.010958904109589	16.095890410958905	16.175342465753424	16.260273972602739	16.342465753424658	16.427397260273974	16.509589041095889	16.594520547945205	16.67945205479452	16.761643835616439	16.846575342465755	16.92876712328767	17.013698630136986	17.098630136986301	17.175342465753424	17.260273972602739	17.342465753424658	17.427397260273974	17.509589041095889	17.594520547945205	17.67945205479452	17.761643835616439	17.846575342465755	17.92876712328767	18.013698630136986	18.098630136986301	18.175342465753424	18.260273972602739	18.342465753424658	18.427397260273974	18.509589041095889	18.594520547945205	18.67945205479452	18.761643835616439	18.846575342465755	18.92876712328767	19.013698630136986	19.098630136986301	19.175342465753424	19.260273972602739	19.342465753424658	19.427397260273974	19.509589041095889	19.594520547945205	19.67945205479452	19.761643835616439	19.846575342465755	19.92876712328767	20.013698630136986	20.098630136986301	20.17808219178082	20.263013698630136	20.345205479452055	20.43013698630137	20.512328767123286	20.597260273972601	20.682191780821917	20.764383561643836	20.849315068493151	20.931506849315067	21.016438356164382	21.101369863013698	21.17808219178082	21.263013698630136	21.345205479452055	21.43013698630137	21.512328767123286	21.597260273972601	21.682191780821917	21.764383561643836	21.849315068493151	21.931506849315067	22.016438356164382	22.101369863013698	22.17808219178082	22.263013698630136	22.345205479452055	22.43013698630137	22.512328767123286	22.597260273972601	22.682191780821917	22.764383561643836	22.849315068493151	22.931506849315067	23.016438356164382	23.101369863013698	23.17808219178082	23.263013698630136	23.345205479452055	23.43013698630137	23.512328767123286	23.597260273972601	23.682191780821917	23.764383561643836	23.849315068493151	23.931506849315067	24.016438356164382	24.101369863013698	24.18082191780822	24.265753424657536	24.347945205479451	24.432876712328767	24.515068493150686	24.6	24.684931506849313	24.767123287671232	24.852054794520548	24.934246575342467	25.019178082191782	0	7276	29104	94588	225556	419798	615811	830191	1040898	1234908	1409748	1580837	1733777	1910694	2091024	2305606	2495481	2653653	2851929	3013299	3168733	3295483	3442168.75	3649193	3794681	3943087.25	4092757.25	4311242	4522798.5	4750388	4994067	5203218	5381114.5	5566850.5	5758452	5929463.5	6103016.5	6301339	6482242	6708843	6946873	7127546	7316221.5	7472806.5	7667839.5	7826035.5	7999363	8175095.5	8303081.5	8453922	8619321	8815594	9009078	9183559	9362989	9530269	9696547	9851534	10005590	10153858	10292069	10403846	10511303	10633251	10757941	10866673	10977653	11085410	11180574	11269716	11370788	11468068	11558840	11649172	11733536	11817554	11898538	11962454	12027064	12098308	12169179	12235399	12301461	12365238	12424878	12484398	12540019	12595467	12648976	12695790	12745852	12792654	12839351	12883060	12926647	12968797	13008296	13047749	13084712	13121640	13157366	13189777	13223327	13254751	13286106	13315512	13345018	13373691	13400660	13427669	13453088	13478565	13503289	13525036	13548442	13570422	13592456	13613199	13634006	13654246	13673285	13692416	13710446	13728621	13746301	13761912	13778784	13794723	13810767	13825886	13841095	13856000	13870136	13884398	13897838	13911339	13924543	13936281	13949063	13961266	13973673	13985504	13997582	14009437	14020689	14032138	14042990	14053957	14064676	14074484	14084819	14094647	14104586	14114073	14123706	14133233	14142408	14151779	14160757	14169872	14178858	14186933	14195795	14204320	14213065	14221490	14230115	14238703	14246937	14255321	14263321	14271427	14279440	14286627	14294498	14302096	14309955	14317590	14325409	14333087	14340415	14347871	14355014	14362269	14369504	14376025	14383178	14390082	14397188	14404083	14411140	14418083	14424708	14431496	14437997	14444720	14451420	14457700	14464415	14470957	14477671	14484082	14490595	14497066	14503295	14509722	14515923	14522274	14528621	14534345	14540734	14546917	14553323	14559469	14565849	14572309	14578601	14585127	14591502	14598163	14604884	14610976	14617723	14624258	14630960	14637362	14643991	14650695	14657207	14663903	14670355	14677044	14683675	14689630	14696230	14702658	14709277	14715661	14722179	14728676	14734974	14741499	14747779	14754239	14760666	14766677	14773075	14779211	14785514	14791577	14797841	14804139	14810278	14816591	14822658	14828933	14835256	14840952	14847195	14853175	14859272	14865150	14871200	14877196	14883009	14889053	14894894	14900878	14906828	14912189	14918163	14923994	14930078	14936021	14942169	14948357	14954344	14960532	14966553	14972821	14979107	14984749	14990962	14996983	15003165	15009099	15015207	15021283	15027206	15033309	15039246	15045460	15051659	15057458	15063640	15069667	15075912	15082008	15088321	15094596	15100603	15106743	15112702	15118887	I1, Water injection cumulative	Y47	BC_UnO_175	Water injection cumulative [STB]	0	2.7397260273972603E-3	1.0958904109589041E-2	3.5616438356164383E-2	8.4931506849315067E-2	0.16438356164383561	0.24931506849315069	0.33150684931506852	0.41643835616438357	0.49863013698630138	0.58356164383561648	0.66849315068493154	0.75068493150684934	0.83561643835616439	0.9178082191780822	1.0027397260273974	1.0876712328767124	1.1643835616438356	1.2493150684931507	1.3315068493150686	1.4164383561643836	1.4986301369863013	1.5835616438356164	1.6684931506849314	1.7506849315068493	1.8356164383561644	1.9178082191780821	2.0027397260273974	2.0876712328767124	2.1643835616438358	2.2493150684931509	2.3315068493150686	2.4164383561643836	2.4986301369863013	2.5835616438356164	2.6684931506849314	2.7506849315068491	2.8356164383561642	2.9178082191780823	3.0027397260273974	3.0876712328767124	3.1643835616438358	3.2493150684931509	3.3315068493150686	3.4164383561643836	3.4986301369863013	3.5835616438356164	3.6684931506849314	3.7506849315068491	3.8356164383561642	3.9178082191780823	4.0027397260273974	4.087671232876712	4.1671232876712327	4.2520547945205482	4.3342465753424655	4.419178082191781	4.5013698630136982	4.5863013698630137	4.6712328767123283	4.7534246575342465	4.838356164383562	4.9205479452054792	5.0054794520547947	5.0904109589041093	5.1671232876712327	5.2520547945205482	5.3342465753424655	5.419178082191781	5.5013698630136982	5.5863013698630137	5.6712328767123283	5.7534246575342465	5.838356164383562	5.9205479452054792	6.0054794520547947	6.0904109589041093	6.1671232876712327	6.2520547945205482	6.3342465753424655	6.419178082191781	6.5013698630136982	6.5863013698630137	6.6712328767123283	6.7534246575342465	6.838356164383562	6.9205479452054792	7.0054794520547947	7.0904109589041093	7.1671232876712327	7.2520547945205482	7.3342465753424655	7.419178082191781	7.5013698630136982	7.5863013698630137	7.6712328767123283	7.7534246575342465	7.838356164383562	7.9205479452054792	8.0054794520547947	8.0904109589041102	8.169863013698631	8.2547945205479447	8.3369863013698637	8.4219178082191775	8.5041095890410965	8.5890410958904102	8.6739726027397257	8.7561643835616429	8.8410958904109584	8.9232876712328775	9.0082191780821912	9.0931506849315067	9.169863013698631	9.2547945205479447	9.3369863013698637	9.4219178082191775	9.5041095890410965	9.5890410958904102	9.6739726027397257	9.7561643835616429	9.8410958904109584	9.9232876712328775	10.008219178082191	10.093150684931507	10.169863013698631	10.254794520547945	10.336986301369864	10.421917808219177	10.504109589041096	10.58904109589041	10.673972602739726	10.756164383561643	10.841095890410958	10.923287671232877	11.008219178082191	11.093150684931507	11.169863013698631	11.254794520547945	11.336986301369864	11.421917808219177	11.504109589041096	11.58904109589041	11.673972602739726	11.756164383561643	11.841095890410958	11.923287671232877	12.008219178082191	12.093150684931507	12.172602739726027	12.257534246575343	12.33972602739726	12.424657534246576	12.506849315068493	12.591780821917808	12.676712328767124	12.758904109589041	12.843835616438357	12.926027397260274	13.010958904109589	13.095890410958905	13.172602739726027	13.257534246575343	13.33972602739726	13.424657534246576	13.506849315068493	13.591780821917808	13.676712328767124	13.758904109589041	13.843835616438357	13.926027397260274	14.010958904109589	14.095890410958905	14.172602739726027	14.257534246575343	14.33972602739726	14.424657534246576	14.506849315068493	14.591780821917808	14.676712328767124	14.758904109589041	14.843835616438357	14.926027397260274	15.010958904109589	15.095890410958905	15.172602739726027	15.257534246575343	15.33972602739726	15.424657534246576	15.506849315068493	15.591780821917808	15.676712328767124	15.758904109589041	15.843835616438357	15.926027397260274	16.010958904109589	16.095890410958905	16.175342465753424	16.260273972602739	16.342465753424658	16.427397260273974	16.509589041095889	16.594520547945205	16.67945205479452	16.761643835616439	16.846575342465755	16.92876712328767	17.013698630136986	17.098630136986301	17.175342465753424	17.260273972602739	17.342465753424658	17.427397260273974	17.509589041095889	17.594520547945205	17.67945205479452	17.761643835616439	17.846575342465755	17.92876712328767	18.013698630136986	18.098630136986301	18.175342465753424	18.260273972602739	18.342465753424658	18.427397260273974	18.509589041095889	18.594520547945205	18.67945205479452	18.761643835616439	18.846575342465755	18.92876712328767	19.013698630136986	19.098630136986301	19.175342465753424	19.260273972602739	19.342465753424658	19.427397260273974	19.509589041095889	19.594520547945205	19.67945205479452	19.761643835616439	19.846575342465755	19.92876712328767	20.013698630136986	20.098630136986301	20.17808219178082	20.263013698630136	20.345205479452055	20.43013698630137	20.512328767123286	20.597260273972601	20.682191780821917	20.764383561643836	20.849315068493151	20.931506849315067	21.016438356164382	21.101369863013698	21.17808219178082	21.263013698630136	21.345205479452055	21.43013698630137	21.512328767123286	21.597260273972601	21.682191780821917	21.764383561643836	21.849315068493151	21.931506849315067	22.016438356164382	22.101369863013698	22.17808219178082	22.263013698630136	22.345205479452055	22.43013698630137	22.512328767123286	22.597260273972601	22.682191780821917	22.764383561643836	22.849315068493151	22.931506849315067	23.016438356164382	23.101369863013698	23.17808219178082	23.263013698630136	23.345205479452055	23.43013698630137	23.512328767123286	23.597260273972601	23.682191780821917	23.764383561643836	23.849315068493151	23.931506849315067	24.016438356164382	24.101369863013698	24.18082191780822	24.265753424657536	24.347945205479451	24.432876712328767	24.515068493150686	24.6	24.684931506849313	24.767123287671232	24.852054794520548	24.934246575342467	25.019178082191782	0	2506.4609375	9008.5458984375	27032.248046875	61545.51171875	115672.2734375	172670.828125	227323.078125	283415	337422.75	392991.5	448359.09375	501775.34375	556815	609944.1875	664711.875	719355.375	768614.5625	823039.1875	875607.25	929823.75	982196.625	1036218	1090144.375	1142243.75	1195988.25	1247915.875	1301486.875	1354971.125	1403209.875	1456533.125	1508059.125	1561220.75	1612591.75	1665595.25	1718519.625	1769663.25	1822434.125	1873430.875	1926051.375	1978596.375	2025995.125	2078397.875	2129040.75	2181298.5	2231802.25	2283917.25	2335960	2386256.75	2438159	2488320.5	2540083.5	2591776.75	2640074	2691632	2741462	2792884.75	2842584.25	2893872.25	2945092.5	2994596.75	3045683.5	3095059	3146013.5	3196901.25	3242810	3293571	3342632.5	3393263.5	3442199.25	3492700.75	3543136.5	3591884	3642190.75	3690814.25	3740993.5	3791108	3836318.75	3886310.25	3934629	3984493.25	4032689.75	4082428.75	4132104	4180117.25	4229667	4277559.5	4326985	4376346.5	4420879.5	4470121.5	4517716	4566834.5	4614309	4663304	4712236.5	4759532	4808342	4855519	4904206.5	4952832.5	4998266.5	5046772	5093655.5	5142039.5	5188805.5	5237069.5	5285271.5	5331861.5	5379943	5426417	5474378.5	5522279.5	5565494.5	5613279.5	5659466	5707132	5753203.5	5800750.5	5848237	5894135.5	5941503.5	5987287	6034537	6081727.5	6124302	6171378	6216880	6263838.5	6309227	6356069	6402852	6448070	6494736.5	6539842	6586391.5	6632882.5	6674826	6721204.5	6766032	6812296	6857012	6903160.5	6949250.5	6993799	7039774.5	7084212.5	7130073.5	7175875	7218672	7264363	7308526	7354103	7398155.5	7443619.5	7489026	7532914	7578207.5	7621986	7667167	7712290.5	7753001	7798016.5	7841526	7886429.5	7929831	7974622.5	8019358	8062597	8107220.5	8150352	8194865	8239322	8279430.5	8323780.5	8366647.5	8410887	8453647	8497777	8541851	8584451	8628415	8670910	8714765	8758566	8798082	8841777	8884011	8927597	8969726	9013205	9056627	9098598	9141914	9183781	9226989	9270143	9310464	9353513	9395121	9438063	9479568	9522402	9565183	9606533	9649207	9690455	9733024	9775539	9813896	9856309	9897304	9939612	9980505	10022708	10064858	10105598	10147643	10188282	10230223	10272111	10309902	10351689	10392080	10433764	10474054	10515634	10557163	10588723	10630571	10670758	10712166	10753493	10790767	10831973	10871796	10912891	10952609	10993598	11034533	11074098	11114929	11154395	11195124	11235801	11273808	11314386	11353606	11394082	11433204	11473580	11513904	11552879	11593104	11631983	11672107	11712181	11748335	11788312	11826953	11866831	11905376	11945156	11984885	12023286	12062917	12101223	12140755	12180238	12215859	12255248	12293319	12332609	12370586	12409779	12448923	12486759	12525806	12563548	12602498	12641400	12676497	12715306	12752817	12791529	12828947	12867564	12906132	12943411	12980022	13017297	13055708	13094056	13129883	13168128	13205093	13243241	13280113	13318166	13356170	13392903	13430812	13467454	13505269	I1, Water injection cumulative	Y63	BC_UnO_191	Water injection cumulative [STB]	0	2.7397260273972603E-3	1.0958904109589041E-2	3.5616438356164383E-2	8.4931506849315067E-2	0.16438356164383561	0.24931506849315069	0.33150684931506852	0.41643835616438357	0.49863013698630138	0.58356164383561648	0.66849315068493154	0.75068493150684934	0.83561643835616439	0.9178082191780822	1.0027397260273974	1.0876712328767124	1.1643835616438356	1.2493150684931507	1.3315068493150686	1.4164383561643836	1.4986301369863013	1.5835616438356164	1.6684931506849314	1.7506849315068493	1.8356164383561644	1.9178082191780821	2.0027397260273974	2.0876712328767124	2.1643835616438358	2.2493150684931509	2.3315068493150686	2.4164383561643836	2.4986301369863013	2.5835616438356164	2.6684931506849314	2.7506849315068491	2.8356164383561642	2.9178082191780823	3.0027397260273974	3.0876712328767124	3.1643835616438358	3.2493150684931509	3.3315068493150686	3.4164383561643836	3.4986301369863013	3.5835616438356164	3.6684931506849314	3.7506849315068491	3.8356164383561642	3.9178082191780823	4.0027397260273974	4.087671232876712	4.1671232876712327	4.2520547945205482	4.3342465753424655	4.419178082191781	4.5013698630136982	4.5863013698630137	4.6712328767123283	4.7534246575342465	4.838356164383562	4.9205479452054792	5.0054794520547947	5.0904109589041093	5.1671232876712327	5.2520547945205482	5.3342465753424655	5.419178082191781	5.5013698630136982	5.5863013698630137	5.6712328767123283	5.7534246575342465	5.838356164383562	5.9205479452054792	6.0054794520547947	6.0904109589041093	6.1671232876712327	6.2520547945205482	6.3342465753424655	6.419178082191781	6.5013698630136982	6.5863013698630137	6.6712328767123283	6.7534246575342465	6.838356164383562	6.9205479452054792	7.0054794520547947	7.0904109589041093	7.1671232876712327	7.2520547945205482	7.3342465753424655	7.419178082191781	7.5013698630136982	7.5863013698630137	7.6712328767123283	7.7534246575342465	7.838356164383562	7.9205479452054792	8.0054794520547947	8.0904109589041102	8.169863013698631	8.2547945205479447	8.3369863013698637	8.4219178082191775	8.5041095890410965	8.5890410958904102	8.6739726027397257	8.7561643835616429	8.8410958904109584	8.9232876712328775	9.0082191780821912	9.0931506849315067	9.169863013698631	9.2547945205479447	9.3369863013698637	9.4219178082191775	9.5041095890410965	9.5890410958904102	9.6739726027397257	9.7561643835616429	9.8410958904109584	9.9232876712328775	10.008219178082191	10.093150684931507	10.169863013698631	10.254794520547945	10.336986301369864	10.421917808219177	10.504109589041096	10.58904109589041	10.673972602739726	10.756164383561643	10.841095890410958	10.923287671232877	11.008219178082191	11.093150684931507	11.169863013698631	11.254794520547945	11.336986301369864	11.421917808219177	11.504109589041096	11.58904109589041	11.673972602739726	11.756164383561643	11.841095890410958	11.923287671232877	12.008219178082191	12.093150684931507	12.172602739726027	12.257534246575343	12.33972602739726	12.424657534246576	12.506849315068493	12.591780821917808	12.676712328767124	12.758904109589041	12.843835616438357	12.926027397260274	13.010958904109589	13.095890410958905	13.172602739726027	13.257534246575343	13.33972602739726	13.424657534246576	13.506849315068493	13.591780821917808	13.676712328767124	13.758904109589041	13.843835616438357	13.926027397260274	14.010958904109589	14.095890410958905	14.172602739726027	14.257534246575343	14.33972602739726	14.424657534246576	14.506849315068493	14.591780821917808	14.676712328767124	14.758904109589041	14.843835616438357	14.926027397260274	15.010958904109589	15.095890410958905	15.172602739726027	15.257534246575343	15.33972602739726	15.424657534246576	15.506849315068493	15.591780821917808	15.676712328767124	15.758904109589041	15.843835616438357	15.926027397260274	16.010958904109589	16.095890410958905	16.175342465753424	16.260273972602739	16.342465753424658	16.427397260273974	16.509589041095889	16.594520547945205	16.67945205479452	16.761643835616439	16.846575342465755	16.92876712328767	17.013698630136986	17.098630136986301	17.175342465753424	17.260273972602739	17.342465753424658	17.427397260273974	17.509589041095889	17.594520547945205	17.67945205479452	17.761643835616439	17.846575342465755	17.92876712328767	18.013698630136986	18.098630136986301	18.175342465753424	18.260273972602739	18.342465753424658	18.427397260273974	18.509589041095889	18.594520547945205	18.67945205479452	18.761643835616439	18.846575342465755	18.92876712328767	19.013698630136986	19.098630136986301	19.175342465753424	19.260273972602739	19.342465753424658	19.427397260273974	19.509589041095889	19.594520547945205	19.67945205479452	19.761643835616439	19.846575342465755	19.92876712328767	20.013698630136986	20.098630136986301	20.17808219178082	20.263013698630136	20.345205479452055	20.43013698630137	20.512328767123286	20.597260273972601	20.682191780821917	20.764383561643836	20.849315068493151	20.931506849315067	21.016438356164382	21.101369863013698	21.17808219178082	21.263013698630136	21.345205479452055	21.43013698630137	21.512328767123286	21.597260273972601	21.682191780821917	21.764383561643836	21.849315068493151	21.931506849315067	22.016438356164382	22.101369863013698	22.17808219178082	22.263013698630136	22.345205479452055	22.43013698630137	22.512328767123286	22.597260273972601	22.682191780821917	22.764383561643836	22.849315068493151	22.931506849315067	23.016438356164382	23.101369863013698	23.17808219178082	23.263013698630136	23.345205479452055	23.43013698630137	23.512328767123286	23.597260273972601	23.682191780821917	23.764383561643836	23.849315068493151	23.931506849315067	24.016438356164382	24.101369863013698	24.18082191780822	24.265753424657536	24.347945205479451	24.432876712328767	24.515068493150686	24.6	24.684931506849313	24.767123287671232	24.852054794520548	24.934246575342467	25.019178082191782	0	2509.13256835938	9035.6005859375	27231.5703125	62348.2109375	117874.5859375	176693.34375	233322.953125	291629.25	347900.0625	405906.8125	463790.9375	519704.6875	577383.9375	633116.4375	690623.75	748049.4375	799855.5625	857135.9375	912500.125	969637.375	1024863.5625	1081856.875	1138779.625	1193802.75	1250594.25	1305490.25	1362151	1418747.125	1469813.625	1526286.625	1580880	1637230.375	1691705.375	1747932.125	1804096.5	1858390.5	1914430.875	1968606.75	2024527.125	2080382	2130780.5	2186516.75	2240397.75	2296010.75	2349771.25	2405259.5	2460685.75	2514266.75	2569575.5	2623045.25	2678238.75	2733371.25	2784895	2839912.75	2893100.25	2947999.25	3001069.25	3055845.25	3110562	3163455.5	3218050.25	3270825.75	3325299	3379708.25	3428803	3483100.75	3535593	3589773.5	3642149	3696208	3750208.75	3802412	3856294.5	3908386.25	3962156.5	4015868.5	4064334.5	4117933.75	4169747.5	4223227.5	4274929	4328299	4381613.5	4433155	4486359	4537791	4590877.5	4643904	4691751.5	4744668.5	4795822.5	4848623	4899665.5	4952350	5004977.5	5055855	5108371	5159138.5	5211541	5263885.5	5312803	5365038	5415532.5	5467648	5518029.5	5570036.5	5621991	5672219	5724063.5	5774184.5	5825919.5	5877598	5924228.5	5975800.5	6025654.5	6077112	6126857	6178202.5	6229492	6279073.5	6330251.5	6379725	6430794.5	6481807	6527838	6578747	6627961.5	6678760.5	6727866.5	6778552.5	6829185.5	6878135.5	6928661.5	6977503	7027913.5	7078269	7123708.5	7173965	7222553	7272709	7321198	7371253	7421253.5	7469589.5	7519483.5	7567715	7617497.5	7667221.5	7713688	7763306.5	7811273	7860782	7908644.5	7958047.5	8007399	8055112.5	8104364.5	8151979	8201125	8250217.5	8294518	8343513	8390880	8439775	8487046	8535840	8584584	8631706	8680343	8727361	8775889	8824364	8868106	8916481	8963249	9011527	9058204	9106384	9154509	9201030	9246559	9291769	9339763	9387653	9430856	9475270	9521585	9566628	9612841	9660456	9707997	9753946	9801371	9843863	9891317	9937157	9981409	10025224	10070983	10118111	10163647	10210088	10257043	10298980	10342123	10387585	10433161	10479923	10522079	10568691	10613748	10660254	10705209	10751613	10797970	10842787	10889049	10933775	10979945	11026070	11067691	11112728	11157270	11203215	11247622	11293459	11339250	11370810	11417012	11461335	11507011	11552609	11593743	11639229	11683200	11728586	11772460	11817743	11862977	11906706	11951846	11995483	12040526	12085518	12127567	12172466	12215871	12260672	12303982	12348689	12393350	12436528	12481098	12524183	12568659	12613089	12653181	12697518	12740378	12784616	12827382	12871526	12915621	12958250	13002255	13044797	13088709	13132572	13172152	13215928	13258251	13301940	13344180	13387782	13431340	13473450	13513536	13555691	13599115	13642472	13681587	13724841	13766656	13809816	13851538	13894603	13937621	13979211	14015822	14057571	14100499	14143339	14183363	14225849	14267168	14309810	14351035	14393589	14436095	14477184	14519594	14560594	14602918	I1, Water injection cumulative	Y64	BC_UnO_192	Water injection cumulative [STB]	0	2.7397260273972603E-3	1.0958904109589041E-2	3.5616438356164383E-2	8.4931506849315067E-2	0.16438356164383561	0.24931506849315069	0.33150684931506852	0.41643835616438357	0.49863013698630138	0.58356164383561648	0.66849315068493154	0.75068493150684934	0.83561643835616439	0.9178082191780822	1.0027397260273974	1.0876712328767124	1.1643835616438356	1.2493150684931507	1.3315068493150686	1.4164383561643836	1.4986301369863013	1.5835616438356164	1.6684931506849314	1.7506849315068493	1.8356164383561644	1.9178082191780821	2.0027397260273974	2.0876712328767124	2.1643835616438358	2.2493150684931509	2.3315068493150686	2.4164383561643836	2.4986301369863013	2.5835616438356164	2.6684931506849314	2.7506849315068491	2.8356164383561642	2.9178082191780823	3.0027397260273974	3.0876712328767124	3.1643835616438358	3.2493150684931509	3.3315068493150686	3.4164383561643836	3.4986301369863013	3.5835616438356164	3.6684931506849314	3.7506849315068491	3.8356164383561642	3.9178082191780823	4.0027397260273974	4.087671232876712	4.1671232876712327	4.2520547945205482	4.3342465753424655	4.419178082191781	4.5013698630136982	4.5863013698630137	4.6712328767123283	4.7534246575342465	4.838356164383562	4.9205479452054792	5.0054794520547947	5.0904109589041093	5.1671232876712327	5.2520547945205482	5.3342465753424655	5.419178082191781	5.5013698630136982	5.5863013698630137	5.6712328767123283	5.7534246575342465	5.838356164383562	5.9205479452054792	6.0054794520547947	6.0904109589041093	6.1671232876712327	6.2520547945205482	6.3342465753424655	6.419178082191781	6.5013698630136982	6.5863013698630137	6.6712328767123283	6.7534246575342465	6.838356164383562	6.9205479452054792	7.0054794520547947	7.0904109589041093	7.1671232876712327	7.2520547945205482	7.3342465753424655	7.419178082191781	7.5013698630136982	7.5863013698630137	7.6712328767123283	7.7534246575342465	7.838356164383562	7.9205479452054792	8.0054794520547947	8.0904109589041102	8.169863013698631	8.2547945205479447	8.3369863013698637	8.4219178082191775	8.5041095890410965	8.5890410958904102	8.6739726027397257	8.7561643835616429	8.8410958904109584	8.9232876712328775	9.0082191780821912	9.0931506849315067	9.169863013698631	9.2547945205479447	9.3369863013698637	9.4219178082191775	9.5041095890410965	9.5890410958904102	9.6739726027397257	9.7561643835616429	9.8410958904109584	9.9232876712328775	10.008219178082191	10.093150684931507	10.169863013698631	10.254794520547945	10.336986301369864	10.421917808219177	10.504109589041096	10.58904109589041	10.673972602739726	10.756164383561643	10.841095890410958	10.923287671232877	11.008219178082191	11.093150684931507	11.169863013698631	11.254794520547945	11.336986301369864	11.421917808219177	11.504109589041096	11.58904109589041	11.673972602739726	11.756164383561643	11.841095890410958	11.923287671232877	12.008219178082191	12.093150684931507	12.172602739726027	12.257534246575343	12.33972602739726	12.424657534246576	12.506849315068493	12.591780821917808	12.676712328767124	12.758904109589041	12.843835616438357	12.926027397260274	13.010958904109589	13.095890410958905	13.172602739726027	13.257534246575343	13.33972602739726	13.424657534246576	13.506849315068493	13.591780821917808	13.676712328767124	13.758904109589041	13.843835616438357	13.926027397260274	14.010958904109589	14.095890410958905	14.172602739726027	14.257534246575343	14.33972602739726	14.424657534246576	14.506849315068493	14.591780821917808	14.676712328767124	14.758904109589041	14.843835616438357	14.926027397260274	15.010958904109589	15.095890410958905	15.172602739726027	15.257534246575343	15.33972602739726	15.424657534246576	15.506849315068493	15.591780821917808	15.676712328767124	15.758904109589041	15.843835616438357	15.926027397260274	16.010958904109589	16.095890410958905	16.175342465753424	16.260273972602739	16.342465753424658	16.427397260273974	16.509589041095889	16.594520547945205	16.67945205479452	16.761643835616439	16.846575342465755	16.92876712328767	17.013698630136986	17.098630136986301	17.175342465753424	17.260273972602739	17.342465753424658	17.427397260273974	17.509589041095889	17.594520547945205	17.67945205479452	17.761643835616439	17.846575342465755	17.92876712328767	18.013698630136986	18.098630136986301	18.175342465753424	18.260273972602739	18.342465753424658	18.427397260273974	18.509589041095889	18.594520547945205	18.67945205479452	18.761643835616439	18.846575342465755	18.92876712328767	19.013698630136986	19.098630136986301	19.175342465753424	19.260273972602739	19.342465753424658	19.427397260273974	19.509589041095889	19.594520547945205	19.67945205479452	19.761643835616439	19.846575342465755	19.92876712328767	20.013698630136986	20.098630136986301	20.17808219178082	20.263013698630136	20.345205479452055	20.43013698630137	20.512328767123286	20.597260273972601	20.682191780821917	20.764383561643836	20.849315068493151	20.931506849315067	21.016438356164382	21.101369863013698	21.17808219178082	21.263013698630136	21.345205479452055	21.43013698630137	21.512328767123286	21.597260273972601	21.682191780821917	21.764383561643836	21.849315068493151	21.931506849315067	22.016438356164382	22.101369863013698	22.17808219178082	22.263013698630136	22.345205479452055	22.43013698630137	22.512328767123286	22.597260273972601	22.682191780821917	22.764383561643836	22.849315068493151	22.931506849315067	23.016438356164382	23.101369863013698	23.17808219178082	23.263013698630136	23.345205479452055	23.43013698630137	23.512328767123286	23.597260273972601	23.682191780821917	23.764383561643836	23.849315068493151	23.931506849315067	24.016438356164382	24.101369863013698	24.18082191780822	24.265753424657536	24.347945205479451	24.432876712328767	24.515068493150686	24.6	24.684931506849313	24.767123287671232	24.852054794520548	24.934246575342467	25.019178082191782	0	7276	29104	94588	225556	419798	615811	830191	1040898	1234908	1409748	1580837	1733777	1910694	2091024	2305606	2495481	2653653	2851929	3013299	3168733	3295483	3442168.75	3649193	3794681	3943087.25	4092757.25	4311242	4522798.5	4750388	4994067	5203218	5381114.5	5566850.5	5758452	5929463.5	6103016.5	6301339	6482242	6708843	6946873	7127546	7316221.5	7472806.5	7667839.5	7826035.5	7999363	8175095.5	8303081.5	8453922	8619321	8815594	9038989	9253987	9484025	9694271	9913813	10126045	10350829	10571844	10766031	10877807	10985264	11107212	11256539	11396209	11507189	11614946	11710110	11799252	11903554	12005991	12129282	12247773	12376518	12480393	12579847	12643763	12708373	12790594	12884555	13011437	13130347	13246404	13358235	13482917	13588802	13701593	13823286	13948676	14060710	14175631	14286657	14388453	14475191	14571815	14681729	14791910	14906579	15021372	15138093	15262178	15392282	15518213	15606969	15710757	15829688	15957300	16069278	16193675	16316732	16445772	16567829	16666254	16771416	16878318	16991786	17095250	17193484	17299416	17399928	17495044	17580576	17693206	17799040	17875740	17953270	18024920	18076864	18146706	18258250	18430362	18497130	18576462	18653098	18729160	18803490	18870310	18935190	18999498	19065386	19125404	19186982	19244734	19305904	19367876	19426724	19491618	19551620	19610786	19675004	19734928	19797214	19866588	19941956	20007672	20071236	20138324	20205298	20277578	20348972	20415620	20489272	20561684	20639040	20707828	20782252	20857756	20929280	21002668	21070958	21135192	21192584	21247776	21307312	21363206	21423298	21482996	21538368	21593504	21643620	21689150	21734360	21788762	21841316	21888534	21932948	21983328	22028370	22078606	22129764	22183076	22230128	22279678	22322170	22374086	22419926	22469604	22513420	22563956	22614086	22664308	22710750	22763766	22805702	22848846	22900626	22946202	22994556	23038924	23087532	23138490	23190716	23237746	23285534	23333642	23380838	23430240	23478168	23527082	23577020	23621992	23667028	23714204	23761850	23811530	23858638	23905678	23937238	23990234	24039284	24090744	24138292	24184008	24233134	24283328	24333280	24379246	24430960	24478540	24527212	24574958	24620278	24668652	24718542	24762660	24810742	24857328	24906088	24953278	25002606	25050420	25097108	25145810	25193264	25241888	25295130	25355060	25400506	25446580	25494708	25538916	25589292	25635448	25680540	25729000	25772320	25819294	25865060	25906698	25953098	25996274	26042762	26086320	26134394	26182200	26229488	26269574	26312306	26359334	26406308	26447734	26492606	26538126	26584804	26627912	26675806	26722664	26768030	26804640	26852202	26900410	26945062	26988798	27031284	27076160	27122202	27164610	27212096	27256800	27300862	27344348	27385772	27428422	Time (Years)


Cumulative Water Injection (MMSTB)



Hall Integral	0	221437.03125	415679.03125	611692	826072	1036779	1230789	1405629	1576718	1729658	1906575	2086905	2301487	2491362	2649534	2847810	3009180	3164614	3291364	3438049.75	3645074	3790562	3938968.25	4088638.25	4307123	4518679.5	4746269	4989948	5199099	5376995.5	5562731.5	5754333	5925344.5	6098897.5	6297220	6478123	6704724	6942754.5	7123427	7312102.5	7468687.5	7663720.5	7821917	7995244	8170977	8298963	8449803	8615202	8811475	9034870	9249868	9479906	9690152	9909694	10121926	10346710	10567725	10761912	10873688	10981145	11103093	11252420	11392090	11503070	11610827	11705991	11795133	11899435	12001872	12125163	12243654	12372399	12476274	12575728	12639644	12704254	12786475	12880436	13007318	13126228	13242285	13354116	13478798	13584683	13697474	13819167	13944557	14056591	14171512	14282538	14384334	14471072	14567696	14677610	14787791	14902460	15017253	15133974	15258059	15388163	15514094	15602850	15706638	15825569	15953181	16065159	16189556	16312613	16441653	16563710	16662135	16767297	16874198	16987668	17091132	17189364	17295298	17395810	17490924	17576458	17689086	17794920	17871620	17949152	18020800	18072744	18142588	18254132	18426244	18493012	18572344	18648978	18725040	18799372	18866192	18931072	18995380	19061266	19121284	19182862	19240616	19301786	19363758	19422606	19487498	19547502	19606668	19670884	19730810	19793094	19862470	19937836	20003554	20067118	20134204	20201180	20273460	20344852	20411500	20485154	20557564	20634922	20703708	20778134	20853638	20925160	20998550	21066838	21131074	21188464	21243658	21303194	21359086	21419180	21478876	21534248	21589386	21639500	11.102416992190001	52.06591796875	91.215087890630002	128.80065917969	169.80029296876	209.37023925782	247.56225585939001	282.30712890626	316.52551269532	348.98742675782	383.97021484376	420.23193359376	460.28930664064001	497.05822753908001	531.83178710939001	569.69482421876	603.34790039063	635.45861816407	664.27734375001	695.17993164064001	734.18310546877001	765.63916015627001	796.79187011721001	828.77697753908001	869.32568359377001	909.04968261721001	954.21264648440001	998.30590820315001	1038.70202636722	1073.94750976566	1111.03723144534	1148.08984375003	1182.38085937503	1217.77148437503	1255.71166992191	1292.14196777347	1333.8835449219	1377.18798828127	1415.41296386721	1452.07995605471	1485.12951660158	1522.61230468752	1555.8894042969	1590.46228027346	1625.36389160159	1654.43884277346	1685.96826171877	1720.20104980471	1757.85058593752	1799.15917968752	1841.3493652344	1883.57714843753	1924.09167480472	1964.90222167972	2005.68395996097	2047.20117187503	2088.21875000003	2126.50122070316	2152.8482666015998	2179.0207519531596	2206.6370849609693	2237.9323730469096	2269.9644775390998	2296.1560058594096	2322.3594970703498	2346.3878173828498	2369.9935302734698	2395.2310791015998	2420.2222900390998	2448.5589599609798	2475.72656250005	2504.83715820317	2530.05004882817	2554.64526367192	2575.3909912109802	2595.2858886719205	2617.8981933594205	2641.7338867187905	2670.5578613281605	2697.7783203125405	2724.6098632812905	2751.3708496094105	2779.3522949219105	2805.2946777344105	2831.6813964844105	2859.2622070312905	2889.1437988281605	2915.4516601562805	2942.6362304687805	2968.7873535156605	2994.1423339844105	3017.0290527344105	3041.2272949219105	3067.7045898437905	3093.7404785156705	3120.8884277344205	3147.5463867187905	3174.4587402344105	3203.5056152344105	3232.2282714844105	3260.9541015625405	3284.1328125000405	3309.7551269531605	3336.9560546875305	3365.3293457031605	3392.1162109375405	3420.0578613281605	3448.3779296875405	3476.9528808594105	3504.5859375000405	3530.4658203125405	3555.8271484375405	3581.8959960937905	3608.3706054687905	3633.9680175781605	3658.3945312500305	3683.8430175781505	3709.0148925781505	3733.0046386719005	3756.0815429687705	3782.4042968750205	3807.8459472656505	3830.4882812500305	3852.1201171875305	3873.2617187500305	3891.4211425781505	3912.2844238281505	3938.4511718750305	3972.7736816406605	3993.3386230469105	4015.2075195312805	4037.0581054687805	4058.4899902344105	4079.6845703125305	4100.8264160156605	4120.7468261719105	4140.87158203129	4160.92089843754	4180.4509277344096	4199.92138671879	4218.87158203129	4238.5495605469096	4258.0651855469096	4277.4245605469096	4297.3271484375291	4316.5803222656486	4336.2631835937682	4356.0773925781377	4375.5849609375073	4395.1418457031268	4415.9587402343768	4437.2790527343768	4457.3076171875073	4477.3251953125073	4497.5317382812573	4518.0222167968768	4538.9235839843768	4559.7094726562573	4580.8161621093768	4601.9064941406268	4623.1520996093768	4644.7407226562573	4665.4904785156377	4686.6843261718877	4708.0239257812682	4729.1440429687682	4750.1962890625182	4770.8627929687682	4790.6774902343877	4809.5683593750182	4828.9489746093877	4848.1193847656377	4867.0490722656377	4886.2900390625073	4905.7543945312573	4924.3869628906268	4942.9885253906268	4961.1374511718768	4978.4394531250073	4995.8911132812573	5014.3781738281377	Derivative of Hall Integral	0	221437.03125	415679.03125	611692	826072	1036779	1230789	1405629	1576718	1729658	1906575	2086905	2301487	2491362	2649534	2847810	3009180	3164614	3291364	3438049.75	3645074	3790562	3938968.25	4088638.25	4307123	4518679.5	4746269	4989948	5199099	5376995.5	5562731.5	5754333	5925344.5	6098897.5	6297220	6478123	6704724	6942754.5	7123427	7312102.5	7468687.5	7663720.5	7821917	7995244	8170977	8298963	8449803	8615202	8811475	9034870	9249868	9479906	9690152	9909694	10121926	10346710	10567725	10761912	10873688	10981145	11103093	11252420	11392090	11503070	11610827	11705991	11795133	11899435	12001872	12125163	12243654	12372399	12476274	12575728	12639644	12704254	12786475	12880436	13007318	13126228	13242285	13354116	13478798	13584683	13697474	13819167	13944557	14056591	14171512	14282538	14384334	14471072	14567696	14677610	14787791	14902460	15017253	15133974	15258059	15388163	15514094	15602850	15706638	15825569	15953181	16065159	16189556	16312613	16441653	16563710	16662135	16767297	16874198	16987668	17091132	17189364	17295298	17395810	17490924	17576458	17689086	17794920	17871620	17949152	18020800	18072744	18142588	18254132	18426244	18493012	18572344	18648978	18725040	18799372	18866192	18931072	18995380	19061266	19121284	19182862	19240616	19301786	19363758	19422606	19487498	19547502	19606668	19670884	19730810	19793094	19862470	19937836	20003554	20067118	20134204	20201180	20273460	20344852	20411500	20485154	20557564	20634922	20703708	20778134	20853638	20925160	20998550	21066838	21131074	21188464	21243658	21303194	21359086	21419180	21478876	21534248	21589386	21639500	#N/A	#N/A	87.371801819211157	128.05642902913502	168.0212502700692	210.4183575407763	254.61488750281123	296.55121454837547	334.39210209241378	368.72400714304115	390.73557952748291	420.78396452502659	463.84118605361732	517.26053109630379	557.79901903602286	583.5248021201237	649.85923232876496	692.19631736620136	697.94308445400281	710.01244578899707	747.81529871568682	822.34275712437079	814.55109372289508	812.51334635487001	839.42364439205858	880.87365000916895	918.91890489578975	958.71984247406488	1037.2073917511921	1079.4919416192317	1113.6482878302006	1159.8234333497128	1196.7916566536842	1225.4329877271209	1231.097567548552	1240.9795742362733	1288.139520668014	1370.2123736203587	1469.1030328190041	1473.5039001557639	1529.1278109347293	1551.7473064907711	1600.4491765321486	1653.5630925551968	1735.9267790515162	1786.1113997650584	1728.5595429961654	1687.3546033305386	1698.6105452303721	1726.3814665823688	1776.9607238657904	1797.5565285996593	1858.8866588496987	1882.2017821180423	1915.1777165544027	1965.5845006274092	2108.157341860715	2358.3261019104643	2575.8867674177463	2481.6447954483715	2460.3759226191837	2531.3115290076157	2690.2423383825326	2809.4719214360321	2941.6371505365619	2980.1258210589376	2946.7246171683746	2852.2312126388088	2816.3553844161629	2783.8919880536332	2844.8202982756698	2950.2779829757801	3257.0006724109135	3615.7678091748685	3806.4828636544721	3503.7023123114127	3186.0749066954108	3030.8058358643816	2990.7138703346513	3068.1953567695332	3087.0678376310384	3142.7407623810977	3175.4489393560848	3201.7705240810724	3198.3324352585078	3243.7975913223827	3309.1371752082305	3326.901414025132	3406.1639829242358	3552.1447276762492	3676.1673874120634	3640.6941841713083	3540.1271282669172	3503.7939915354741	3492.6106067988167	3486.8124564324939	3501.0607250066	3478.994683413282	3475.8688976112244	3587.3823712734525	3800.1425832426048	3821.2580208338918	3648.4623986470883	3635.3876888447771	3669.4552867144912	3715.8795124957787	3669.7757077431193	3691.8557494809452	3847.9328900441596	4047.7284199706187	4148.3532495621903	4033.409223459395	4069.9189739094595	4139.3323665123116	4210.5050447153535	4235.9269896706701	4293.9138418797611	4468.3234864428186	4413.7004858588061	4312.8246628908219	4426.320257799649	4801.3575613509047	5166.0789856097963	5406.8503815446966	5659.3495863472881	5020.5206728609419	4142.8240304023302	4111.3640969034959	4411.2352607438424	5320.8608238242632	5232.7644289536238	5302.5497766812878	5485.7390940177729	5711.3754446641815	5889.5934668292102	5850.9749108495826	5951.5076128004166	6029.8393461632504	6173.7851257221828	6194.676884215467	6194.5968372115049	6205.5983806583381	6160.1022463459494	6170.3443060990421	6237.7231294600742	6294.404458508945	6292.9023870097608	6239.3779022127846	6177.3948663268184	5909.3137004561468	5848.9878362198651	5989.6688060958113	6163.0371555915144	6162.9431656468414	6034.7519363399988	5960.5692804709943	6044.6789287804477	6098.2938866454151	6071.948233706391	5885.895991409855	5963.8156125276018	5977.6233931138859	5990.6876127950554	5971.8227750539436	6032.8507453053089	6159.8524336017044	6288.3640158406961	6580.3573750733867	6943.4569238776903	7114.9942614481788	7132.3950336856296	6992.2455784566864	6999.2156847491678	7015.9355491248971	7169.2008703973461	7413.8415607800634	7745.2979874236426	8141.1380085881965	7992.9440941955554	7826.8253614871783	7393.678900636377	Cumulative Injection (MMSTB)


Hall Integral/DHI, psi-STB




1	2	3	4	5	6	7	24	28	2	2	4	2	2	1	2	3	4	5	6	7	37.5	81.25	84.375	87.5	93.75	96.875	100	PVID%
Frequency
% Cumulative Frequency

2	4	6	8	10	12	8	30	2	4	10	10	2	4	6	8	10	12	12.5	59.375	62.5	68.75	84.375	100	CID (MMSTB)  
Frequency
% Cumulative Frequency

1	2	3	4	5	6	7	24	20	6	2	4	0	8	2000000	4000000	6000000	8000000	10000000	12000000	37.5	68.75	78.125	81.25	87.5	87.5	100	PVID%
Frequency
% Cumulative Frequency

2	4	6	8	10	12	8	21	6	5	4	20	2	4	6	8	10	12	12.5	45.3125	54.6875	62.5	68.75	100	CID (MMSTB)
Frequency
% Cumulative Frequency

1	2	3	4	5	6	7	24	28	0	4	4	0	4	2000000	4000000	6000000	8000000	10000000	12000000	37.5	81.25	81.25	87.5	93.75	93.75	100	PVID%
Frequency
% Cumulative Frequency

2	4	6	8	10	12	14	36	0	8	12	0	4	4	2	4	6	8	10	12	14	56.25	56.25	68.75	87.5	87.5	93.75	100	CID (MMSTB)
Frequency
% Cumulative Frequency

1	2	3	4	5	6	24	24	8	4	0	4	2000000	4000000	6000000	8000000	10000000	12000000	37.5	75	87.5	93.75	93.75	100	PVID%
Frequency
% Cumulative Frequency

2	4	6	8	10	12	16	12	0	4	12	20	2	4	6	8	10	12	25	43.75	43.75	50	68.75	100	CID (MMSTB)
Frequency
% Cumulative Frequency

1	2	3	4	5	6	7	8	0	32	0	0	0	0	0	32	1	2	3	4	5	6	7	8	0	50	50	50	50	50	50	100	PVID%
Frequency
% Cumulative Frequency

2	4	6	8	10	12	0	0	0	0	0	64	2	4	6	8	10	12	0	0	0	0	0	100	CID (MMSTB)
Frequency
% Cumulative Frequency

CID (Scenario I)	2.5	5	10	15	20	2820624	2873704.5	2969829	3071073.25	3121666.25	CID (Scenario II)	2.5	5	10	15	20	2919891	3249445.75	3739316	4079533.75	4327018.5	%PVI (Scenario I)	2.5	5	10	15	20	3.7160001979386301	1.8841833787895879	0.9713430291672398	0.66917101559346992	0.50988530924163744	%PVI (Scenario II)	2.5	5	10	15	20	3.825372704410047	2.1285625176609728	1.2247269983334788	0.89077166529934337	0.70860772120334725	Porosity (%)

CID (MMSTB)

PVID%



x 1.5	0.59562614964974825	2.5222732961503667	0.79840375321588009	3.5387768920877458	0.5293561736570972	1.5035077208520762	0.74961814474775545	2.0489345316670602	1.7678037946257046	3.8354683401347978	2.0025758727607648	4.8447572084424637	0.74940429332846814	1.5882623486759644	0.97571426434334951	2.0489345316670602	0.59562614964974825	2.5222732961503667	0.78462056984520046	3.1322855676499324	0.5293561736570972	1.5044700408196447	0.69651205935655713	3.0627335941545524	1.7678037946257046	3.8354683401347978	1.822607240163111	4.1231544287450417	0.74940429332846814	1.5914107069224748	0.88798260595344125	3.0669196503884879	x 0.5	0.59562614964974825	2.5222732961503667	0.79840375321588009	3.5387768920877458	0.5293561736570972	1.5035077208520762	0.74961814474775545	2.0489345316670602	1.7678037946257046	3.8354683401347978	2.0025758727607648	4.8447572084424637	0.74940429332846814	1.5882623486759644	0.97571426434334951	2.0489345316670602	0.59350114829745648	2.7957663576151819	0.85459331540873662	3.5777846238981303	0.50173933475094135	0.54075235470923411	0.58506064032183391	0.83514693652897309	2.3441783756976688	3.2367080378793913	2.3317342362848503	3.5774884887529432	0.55720717518811136	0.55705624945905685	0.58451241646590046	0.83514693652897309	x 0.25	0.59562614964974825	2.5222732961503667	0.79840375321588009	3.5387768920877458	0.5293561736570972	1.5035077208520762	0.74961814474775545	2.0489345316670602	1.7678037946257046	3.8354683401347978	2.0025758727607648	4.8447572084424637	0.74940429332846814	1.5882623486759644	0.97571426434334951	2.0489345316670602	1.0553697729687104	2.3686411319180234	0.94918374078375778	1.7817502095271025	0.39569684683057899	0.41516161471394625	0.29135245761578799	0.29695837866835617	2.3176373086854047	2.4662421696872245	1.7495965949958763	1.7817502095271025	0.40650239377641989	0.38399623190724902	0.29135245761578799	0.29695837866835617	x 0.1	0.59562614964974825	2.5222732961503667	0.79840375321588009	3.5387768920877458	0.5293561736570972	1.5035077208520762	0.74961814474775545	2.0489345316670602	1.7678037946257046	3.8354683401347978	2.0025758727607648	4.8447572084424637	0.74940429332846814	1.5882623486759644	0.97571426434334951	2.0489345316670602	0.6985730443373237	1.2293606982989325	0.69973684545147308	0.71269942121950025	0.20102551908256525	0.20489345690176325	0.11654087469913246	0.11878324103544846	1.2061531151541107	1.2293606982989325	0.69924524857667514	0.71269942121950025	0.20102551908256525	0.20489345690176325	0.11654087469913246	0.11878324103544846	PVID% - x 1


PVID%




x 1.5	908855.13262499997	3776036.3620000002	1218269.798	5297820.1220000004	4846409.8760000002	13505197	6862972.3439999996	18404471.162	2697459.7289999998	5741989.9500000002	3055694.1825000001	7252972.71	6861014.4720000001	14266502	8932948.1400000006	18404471.162	908855.13262499997	3776036.3620000002	1197238.288625	4689271.4670000002	4846409.8760000002	13513841	6376770.6720000003	27510880.039999999	2697459.7289999998	5741989.9500000002	2781083.3119999999	6172678.0650000004	6861014.4720000001	14294782	8129739.267	27548481.120000001	x 0.5	908855.13262499997	3776036.3620000002	1218269.798	5297820.1220000004	4846409.8760000002	13505197	6862972.3439999996	18404471.162	2697459.7289999998	5741989.9500000002	3055694.1825000001	7252972.71	6861014.4720000001	14266502	8932948.1400000006	18404471.162	905612.63162500004	4185476.4279999998	1304008.4312499999	5356217.6849999996	4593569.676	4857286.05	5356400.4850000003	7501673.4170000004	3576939.2425000002	4845599.9050000003	3557950.9559999998	5355774.3480000002	5101393.9029999999	5003735.1220000004	5351381.3360000001	7501673.4170000004	x 0.25	908855.13262499997	3776036.3620000002	1218269.798	5297820.1220000004	4846409.8760000002	13505197	6862972.3439999996	18404471.162	2697459.7289999998	5741989.9500000002	3055694.1825000001	7252972.71	6861014.4720000001	14266502	8932948.1400000006	18404471.162	1610369.5842500001	3546037.2420000001	1448342.2447500001	2667416.568	3622719.8280000002	3729172.3319999999	2667416.568	2667416.568	3536440.71	3692153.4730000002	2669677.6935000001	2667416.568	3721647.7560000001	3449230.5474999999	2667416.568	2667416.568	x 0.1	908855.13262499997	3776036.3620000002	1218269.798	5297820.1220000004	4846409.8760000002	13505197	6862972.3439999996	18404471.162	2697459.7289999998	5741989.9500000002	3055694.1825000001	7252972.71	6861014.4720000001	14266502	8932948.1400000006	18404471.162	1065939.9310000001	1840447.1497500001	1067715.754	1066965.6352500001	1840447.1497500001	1840447.1497500001	1066965.6352500001	1066965.6352500001	1840447.1497500001	1840447.1497500001	1066965.6352500001	1066965.6352500001	1840447.1497500001	1840447.1497500001	1066965.6352500001	1066965.6352500001	CID (MMSTB) - x 1


CID (MMSTB)




Interval 100 ft	0.89707821923257314	1.6693205472141461	1.0617038418444655	4.6980548231628987	0.28763298899882495	0.33338177552300108	0.95331277679786119	1.1985616153124461	0.87601617875299531	1.0344785883175431	0.28577800928237856	0.98631441389136354	2.0126688775324895	9.8034285037433797	0.34259581147949492	1.9791736602874126	Interval 400 ft	0.89707821923257314	1.6693205472141461	1.0617038418444655	4.6980548231628987	0.28763298899882495	0.33338177552300108	0.95331277679786119	1.1985616153124461	1.0149068423785097	1.0149068423785097	1.0615752648964754	1.0615752648964754	0.44022876849525749	0.44022876849525749	1.0475376149565951	1.0475376149565951	PVID% - 700 ft interval


PVID%




 	143	574	1469	3306	1576533.5	2143430	2810523.25	3637215.75	 	143	574	1469	3306	1850050.625	4831401.5	9998516	11107212	 	143	574	1469	3306	2.0663900703186839	0.7023577920030819	0.35974628712902967	0.13794459336267192	 	143	574	1469	3306	2.4248937565150852	1.5831505996558686	1.2798075973220282	0.42125074453804129	Compartment Size (acres)

CID (MMSTB)

PVID%

 	143	574	1469	3306	1293308.625	1885983.25	2626204.75	3604970.5	 	143	574	1469	3306	2316014.5	2490903.75	3033186.5	3707280.25	 	143	574	1469	3306	3.3903245323458209	1.2359956063177211	0.67230712861252562	0.27344332802195098	 	143	574	1469	3306	1.0118802296425957	0.27207258811885821	0.12941570554213663	4.6867285054869E-2	Compartment Size (acres)

CID  (MMSTB)

PVID%

 	143	574	1469	3306	800166.125	1822395	2594740.5	3380220	 	143	574	1469	3306	1850050.625	4831401.5	9998516	11107212	 	143	574	1469	3306	1.048791754380975	0.59716124546052662	0.33212614801828172	0.12819780442674344	 	143	574	1469	3306	2.1534610347931271	0.74100945784897732	0.37103781750710402	0.1394772823062457	Compartment Size (acres)

CID (MMSTB)

PVID%

 	143	574	1469	3306	1576533.5	2143430	2810523.25	3637215.75	 	143	574	1469	3306	2616379	2579273.25	3089271.25	3735006.5	 	143	574	1469	3306	2.0663900703186839	0.7023577920030819	0.35974628712902967	0.13794459336267192	 	143	574	1469	3306	3.4953175674596095	0.86143667284664471	0.40303434943448435	0.1443805712093974	Compartment Size (acres)

CID (MMSTB)

PVID%

Case1	143.48025711662075	573.92102846648299	1469.2378328741966	3305.7851239669421	0.67987523673196704	0.64279293244619784	0.61139562925073743	0.24343468726343923	Case2	143.48025711662075	573.92102846648299	1469.2378328741966	3305.7851239669421	0.97440321065498003	0.86829544416099735	0.82297480810199952	0.78512851340839607	Case3	143.48025711662075	573.92102846648299	1469.2378328741966	3305.7851239669421	0.63447114620618328	0.7912716706708065	0.49359387699708623	0.20059993852731112	Case4	143.48025711662075	573.92102846648299	1469.2378328741966	3305.7851239669421	0.84611144158667839	0.74153059810074073	0.70168490680184537	0.13364881878126328	Case5	143.48025711662075	573.92102846648299	1469.2378328741966	3305.7851239669421	3.0622942091582717	2.9079820492522539	1.9944493008689228	1.2024191138307787	Case6	143.48025711662075	573.92102846648299	1469.2378328741966	3305.7851239669421	2.3110481100174338	1.552138368721919	1.4923927902468939	0.80189288835758687	Case7	143.48025711662075	573.92102846648299	1469.2378328741966	3305.7851239669421	1.9732187563531567	0.97862120194382196	0.54815441084411165	0.1328511617339381	Case8	143.48025711662075	573.92102846648299	1469.2378328741966	3305.7851239669421	1.0644393452291605	0.90945748102000279	0.70168490680184537	0.13364881878126328	Case9	143.48025711662075	573.92102846648299	1469.2378328741966	3305.7851239669421	2.7672851614215377	2.4341987045912741	2.7481674649620778	1.1950966368290259	Case10	143.48025711662075	573.92102846648299	1469.2378328741966	3305.7851239669421	3.8605483877190623	3.4601340654241635	2.8091287225597239	0.817331308771024	Case11	143.48025711662075	573.92102846648299	1469.2378328741966	3305.7851239669421	2.0582322646526103	1.2940219971114906	0.63214724545728196	0.13766494064446061	Case12	143.48025711662075	573.92102846648299	1469.2378328741966	3305.7851239669421	3.4665153715048413	1.8308763046827745	0.7151860354173315	0.13622188479517067	Case13	143.48025711662075	573.92102846648299	1469.2378328741966	3305.7851239669421	5.870711782435496	5.3612649982563019	3.1479917495871277	0.80963867893709662	Case14	143.48025711662075	573.92102846648299	1469.2378328741966	3305.7851239669421	5.2224436671428478	4.3349473924355761	4.2911162423615981	0.817331308771024	Case15	143.48025711662075	573.92102846648299	1469.2378328741966	3305.7851239669421	4.1617095982192636	1.4214244104300628	0.65610061293484523	0.13943073579528248	Case16	143.48025711662075	573.92102846648299	1469.2378328741966	3305.7851239669421	3.856096197581306	1.8444646767653177	0.70957440429352336	0.13622188479517067	Compartment Size (acres)

PVID%


Case1	143.48025711662075	573.92102846648299	1469.2378328741966	3305.7851239669421	259352.3125	980826.0625	2388268.75	3209348.25	Case2	143.48025711662075	573.92102846648299	1469.2378328741966	3305.7851239669421	371706.03125	1324916.25	3214751.5	10350829	Case3	143.48025711662075	573.92102846648299	1469.2378328741966	3305.7851239669421	1452192	7244322.5	11568629	15867789	Case4	143.48025711662075	573.92102846648299	1469.2378328741966	3305.7851239669421	1936599.125	6788928.5	16445772	10571844	Case5	143.48025711662075	573.92102846648299	1469.2378328741966	3305.7851239669421	2740095.25	4437237	7790832.5	15852226	Case6	143.48025711662075	573.92102846648299	1469.2378328741966	3305.7851239669421	881596.5625	2368379.75	5829670.5	10571844	Case7	143.48025711662075	573.92102846648299	1469.2378328741966	3305.7851239669421	4516348	8959562	12847394	10508748	Case8	143.48025711662075	573.92102846648299	1469.2378328741966	3305.7851239669421	2436313	8326348	16445772	10571844	Case9	143.48025711662075	573.92102846648299	1469.2378328741966	3305.7851239669421	1035709.4375	3644181.75	10532396	15458083	Case10	143.48025711662075	573.92102846648299	1469.2378328741966	3305.7851239669421	1444884.125	5180085.5	10766031	10571844	Case11	143.48025711662075	573.92102846648299	1469.2378328741966	3305.7851239669421	4621997	11623500	14536287	10683836	Case12	143.48025711662075	573.92102846648299	1469.2378328741966	3305.7851239669421	7784458.5	16445772	16445772	10571844	Case13	143.48025711662075	573.92102846648299	1469.2378328741966	3305.7851239669421	2517766.25	8026224	12064729	10472343	Case14	143.48025711662075	573.92102846648299	1469.2378328741966	3305.7851239669421	1954599.5	6489748	16445772	10571844	Case15	143.48025711662075	573.92102846648299	1469.2378328741966	3305.7851239669421	9345597	12767887	15087097	10820875	Case16	143.48025711662075	573.92102846648299	1469.2378328741966	3305.7851239669421	8659307	16567829	16316732	10571844	Compartment Size (acres)

CID (MMSTB)


 	0.65	0.7	0.75	0.8	0.85	5136740.5	6226809.5	7453951	8679845	9761874	 	0.65	0.7	0.75	0.8	0.85	12177162	14618469	16949548	17953270	17953270	 	0.65	0.7	0.75	0.8	0.85	0.65750152496347991	0.79703008978302159	0.954103901005522	1.1110180325337897	1.2495174793239692	 	0.65	0.7	0.75	0.8	0.85	1.558673751326807	1.8711604489522793	2.1695379895950948	2.2980141595786461	2.2980141595786461	Fracture Gradient (psi/ft)

CID (MMSTB)

PVID%


 	0.65	0.7	0.75	0.8	0.85	4564512.5	5513798.5	6582594	7652394.5	8604216	 	0.65	0.7	0.75	0.8	0.85	5890649	7166188	8597821	10016332	11262706	 	0.65	0.7	0.75	0.8	0.85	1.1685129624378985	1.4115297130899829	1.6851408371575136	1.9590092407323851	2.2026750781415463	 	0.65	0.7	0.75	0.8	0.85	0.25133386833815907	0.30575675978631478	0.36683964894344567	0.42736266718986138	0.48054118772573179	Fracture Gradient (psi/ft)

CID (MMSTB)

PVID%


 	0.65	0.7	0.75	0.8	0.85	4442302	5421150	6523184	7626085.5	8607178	 	0.65	0.7	0.75	0.8	0.85	12177162	14618469	16949548	17953270	17953270	 	0.65	0.7	0.75	0.8	0.85	0.56861356717325251	0.69390587125352532	0.83496595314039557	0.97613707481463818	1.1017166743447746	 	0.65	0.7	0.75	0.8	0.85	0.67547198655220242	0.81825129714695599	0.9789676613944045	1.1393748422339023	1.2809501231342282	Fracture Gradient (psi/ft)

CID (MMSTB)

PVID%


 	0.65	0.7	0.75	0.8	0.85	5136740.5	6226809.5	7453327.25	8679845	9761874	 	0.65	0.7	0.75	0.8	0.85	6076985.5	7398524	8871808	10345092	11612726	 	0.65	0.7	0.75	0.8	0.85	0.65750152496347991	0.79703008978302159	0.95402406115840566	1.1110180325337897	1.2495174793239692	 	0.65	0.7	0.75	0.8	0.85	0.79281930892772667	0.96523065338319469	1.1574391098184251	1.3496475662536553	1.5150263896609666	Fracture Gradient (psi/ft)

CID (MMSTB)

PVID%

Case1	0.64367816091954022	0.68965517241379315	0.74137931034482762	0.7931034482758621	0.83908045977011492	0.61139562925073743	0.81018532859231795	0.98930952959096796	1.1964993408473421	1.4487946657320705	Case2	0.64367816091954022	0.68965517241379315	0.74137931034482762	0.7931034482758621	0.83908045977011492	0.82297480810199952	1.0347591705603594	1.2731838660056787	1.5448103538735496	1.7776243720626423	Case3	0.64367816091954022	0.68965517241379315	0.74137931034482762	0.7931034482758621	0.83908045977011492	0.49359387699708623	0.60209994855434001	0.71969899442030305	0.80319425597192229	0.86314490199861194	Case4	0.64367816091954022	0.68965517241379315	0.74137931034482762	0.7931034482758621	0.83908045977011492	0.70168490680184537	0.70689266200297018	0.69617921084706069	0.70689266200297018	0.69617921084706069	Case5	0.64367816091954022	0.68965517241379315	0.74137931034482762	0.7931034482758621	0.83908045977011492	1.9944493008689228	2.3613149023653199	2.796173333663607	3.2201932577163346	3.5973511915041509	Case6	0.64367816091954022	0.68965517241379315	0.74137931034482762	0.7931034482758621	0.83908045977011492	1.4923927902468939	1.8718438396436683	2.4079549410552423	2.7404491523687269	2.7560986584018012	Case7	0.64367816091954022	0.68965517241379315	0.74137931034482762	0.7931034482758621	0.83908045977011492	0.54815441084411165	0.66204671192191733	0.76184333909093283	0.83559466226702517	0.89197872323286265	Case8	0.64367816091954022	0.68965517241379315	0.74137931034482762	0.7931034482758621	0.83908045977011492	0.70168490680184537	0.70428878440240772	0.70689266200297018	0.70689266200297018	0.69092878906228139	Case9	0.64367816091954022	0.68965517241379315	0.74137931034482762	0.7931034482758621	0.83908045977011492	2.7481674649620778	3.3555924441157203	4.0371347900515522	4.687390117877861	5.1234018566727064	Case10	0.64367816091954022	0.68965517241379315	0.74137931034482762	0.7931034482758621	0.83908045977011492	2.8091287225597239	4.257446455384474	4.2911162423615981	4.3229639887120843	4.2911162423615981	Case11	0.64367816091954022	0.68965517241379315	0.74137931034482762	0.7931034482758621	0.83908045977011492	0.63214724545728196	0.72382287670176981	0.8071923458548248	0.46938037134511468	0.93398528983090201	Case12	0.64367816091954022	0.68965517241379315	0.74137931034482762	0.7931034482758621	0.83908045977011492	0.7151860354173315	0.72049399310547968	0.7151860354173315	0.70957440429352336	0.7151860354173315	Case13	0.64367816091954022	0.68965517241379315	0.74137931034482762	0.7931034482758621	0.83908045977011492	3.1479917495871277	3.8062452173716648	4.5092674470918332	4.9991299710345896	5.3642879953683069	Case14	0.64367816091954022	0.68965517241379315	0.74137931034482762	0.7931034482758621	0.83908045977011492	4.2911162423615981	4.2911162423615981	4.3229639887120843	4.2911162423615981	4.3229639887120843	Case15	0.64367816091954022	0.68965517241379315	0.74137931034482762	0.7931034482758621	0.83908045977011492	0.65610061293484523	0.74325071416616573	0.82496022073686748	0.89448599942913742	0.54028461782537651	Case16	0.64367816091954022	0.68965517241379315	0.74137931034482762	0.7931034482758621	0.83908045977011492	0.70957440429352336	0.7151860354173315	0.72049399310547968	0.70957440429352336	0.70957440429352336	Fracture gradient (psi/ft)

PVID%


Case1	0.64367816091954022	0.68965517241379315	0.74137931034482762	0.7931034482758621	0.83908045977011492	2388268.75	3164792.5	3864497.75	4673834.5	16567829	Case2	0.64367816091954022	0.68965517241379315	0.74137931034482762	0.7931034482758621	0.83908045977011492	3214751.5	4042035.75	4973384	6034427	10793447	Case3	0.64367816091954022	0.68965517241379315	0.74137931034482762	0.7931034482758621	0.83908045977011492	11568629	14111745	16867978	18824902	16316732	Case4	0.64367816091954022	0.68965517241379315	0.74137931034482762	0.7931034482758621	0.83908045977011492	16445772	16567829	16316732	16567829	19159246	Case5	0.64367816091954022	0.68965517241379315	0.74137931034482762	0.7931034482758621	0.83908045977011492	7790832.5	9223904	10922573	12578904	16445772	Case6	0.64367816091954022	0.68965517241379315	0.74137931034482762	0.7931034482758621	0.83908045977011492	5829670.5	7311904	9406092	10704900	20568792	Case7	0.64367816091954022	0.68965517241379315	0.74137931034482762	0.7931034482758621	0.83908045977011492	12847394	15516750	17855738	19584288	16316732	Case8	0.64367816091954022	0.68965517241379315	0.74137931034482762	0.7931034482758621	0.83908045977011492	16445772	16506800.5	16567829	16567829	16193675	Case9	0.64367816091954022	0.68965517241379315	0.74137931034482762	0.7931034482758621	0.83908045977011492	10532396	12860362	15472384	17964498	19635520	Case10	0.64367816091954022	0.68965517241379315	0.74137931034482762	0.7931034482758621	0.83908045977011492	10766031	16316732	16445772	16567829	16445772	Case11	0.64367816091954022	0.68965517241379315	0.74137931034482762	0.7931034482758621	0.83908045977011492	14536287	16644377	18561466	10793447	21477082	Case12	0.64367816091954022	0.68965517241379315	0.74137931034482762	0.7931034482758621	0.83908045977011492	16445772	16567829	16445772	16316732	16445772	Case13	0.64367816091954022	0.68965517241379315	0.74137931034482762	0.7931034482758621	0.83908045977011492	12064729	14587496	17281840	19159246	20558720	Case14	0.64367816091954022	0.68965517241379315	0.74137931034482762	0.7931034482758621	0.83908045977011492	16445772	16445772	16567829	16445772	16567829	Case15	0.64367816091954022	0.68965517241379315	0.74137931034482762	0.7931034482758621	0.83908045977011492	15087097	17091122	18970040	20568792	12423897	Case16	0.64367816091954022	0.68965517241379315	0.74137931034482762	0.7931034482758621	0.83908045977011492	16316732	16445772	16567829	16316732	16316732	Fracture gradient (psi/ft)

CID (MMSTB)


0.1	0.2	0.5	1	2	5	10	4	15	39	81	90	40	19	0.1	0.2	0.5	1	2	5	10	1.3888888888888888	6.5972222222222223	20.138888888888889	48.263888888888893	79.513888888888886	93.402777777777786	100	PVID%
Frequency
% Cumulative Frequency

Original Data	8.4931506849315067E-2	0.16438356164383561	0.24931506849315069	0.33150684931506852	0.41643835616438357	0.49863013698630138	0.58356164383561648	0.66849315068493154	0.75068493150684934	0.83561643835616439	0.9178082191780822	1.0027397260273974	1.0876712328767124	1.1643835616438356	1.2493150684931507	1.3315068493150686	1.4164383561643836	1.4986301369863013	1.5835616438356164	1.6684931506849314	1.7506849315068493	1.8356164383561644	1.9178082191780821	2.0027397260273974	2.0876712328767124	2.1643835616438358	2.2493150684931509	2.3315068493150686	2.4164383561643836	2.4986301369863013	2.5835616438356164	2.6684931506849314	2.7506849315068491	2.8356164383561642	2.9178082191780823	3.0027397260273974	3.0876712328767124	3.1643835616438358	3.2493150684931509	3.3315068493150686	3.4164383561643836	3.4986301369863013	3.5835616438356164	3.6684931506849314	3.7506849315068491	3.8356164383561642	3.9178082191780823	4.0027397260273974	4.087671232876712	4.1671232876712327	4.2520547945205482	4.3342465753424655	4.419178082191781	4.5013698630136982	4.5863013698630137	4.6712328767123283	4.7534246575342465	4.838356164383562	4.9205479452054792	5.0054794520547947	5.0904109589041093	5.1671232876712327	5.2520547945205482	5.3342465753424655	5.419178082191781	5.5013698630136982	5.5863013698630137	5.6712328767123283	5.7534246575342465	5.838356164383562	5.9205479452054792	6.0054794520547947	6.0904109589041093	6.1671232876712327	6.2520547945205482	6.3342465753424655	6.419178082191781	6.5013698630136982	6.5863013698630137	6.6712328767123283	6.7534246575342465	6.838356164383562	6.9205479452054792	7.0054794520547947	7.0904109589041093	7.1671232876712327	7.2520547945205482	7.3342465753424655	7.419178082191781	7.5013698630136982	7.5863013698630137	7.6712328767123283	7.7534246575342465	7.838356164383562	7.9205479452054792	8.0054794520547947	8.0904109589041102	8.169863013698631	8.2547945205479447	8.3369863013698637	8.4219178082191775	8.5041095890410965	8.5890410958904102	8.6739726027397257	8.7561643835616429	8.8410958904109584	8.9232876712328775	9.0082191780821912	9.0931506849315067	9.169863013698631	9.2547945205479447	9.3369863013698637	9.4219178082191775	9.5041095890410965	9.5890410958904102	9.6739726027397257	9.7561643835616429	9.8410958904109584	9.9232876712328775	10.008219178082191	10.093150684931507	10.169863013698631	10.254794520547945	10.336986301369864	10.421917808219177	10.504109589041096	10.58904109589041	10.673972602739726	10.756164383561643	10.841095890410958	10.923287671232877	11.008219178082191	11.093150684931507	11.169863013698631	11.254794520547945	11.336986301369864	11.421917808219177	11.504109589041096	11.58904109589041	11.673972602739726	11.756164383561643	11.841095890410958	11.923287671232877	12.008219178082191	12.093150684931507	12.172602739726027	12.257534246575343	12.33972602739726	12.424657534246576	12.506849315068493	12.591780821917808	12.676712328767124	12.758904109589041	12.843835616438357	12.926027397260274	13.010958904109589	13.095890410958905	13.172602739726027	13.257534246575343	13.33972602739726	13.424657534246576	13.506849315068493	13.591780821917808	13.676712328767124	13.758904109589041	13.843835616438357	13.926027397260274	14.010958904109589	14.095890410958905	14.172602739726027	14.257534246575343	14.33972602739726	14.424657534246576	14.506849315068493	14.591780821917808	14.676712328767124	14.758904109589041	14.843835616438357	14.926027397260274	15.010958904109589	15.095890410958905	15.172602739726027	15.257534246575343	15.33972602739726	15.424657534246576	15.506849315068493	15.591780821917808	15.676712328767124	15.758904109589041	15.843835616438357	15.926027397260274	16.010958904109589	16.095890410958905	16.175342465753424	16.260273972602739	16.342465753424658	16.427397260273974	16.509589041095889	16.594520547945205	16.67945205479452	16.761643835616439	16.846575342465755	16.92876712328767	17.013698630136986	17.098630136986301	17.175342465753424	17.260273972602739	17.342465753424658	17.427397260273974	17.509589041095889	17.594520547945205	17.67945205479452	17.761643835616439	17.846575342465755	17.92876712328767	18.013698630136986	18.098630136986301	18.175342465753424	18.260273972602739	18.342465753424658	18.427397260273974	18.509589041095889	18.594520547945205	18.67945205479452	18.761643835616439	18.846575342465755	18.92876712328767	19.013698630136986	19.098630136986301	19.175342465753424	19.260273972602739	19.342465753424658	19.427397260273974	19.509589041095889	19.594520547945205	19.67945205479452	19.761643835616439	19.846575342465755	19.92876712328767	20.013698630136986	20.098630136986301	20.17808219178082	20.263013698630136	20.345205479452055	20.43013698630137	20.512328767123286	20.597260273972601	20.682191780821917	20.764383561643836	20.849315068493151	20.931506849315067	21.016438356164382	21.101369863013698	21.17808219178082	21.263013698630136	21.345205479452055	21.43013698630137	21.512328767123286	21.597260273972601	21.682191780821917	21.764383561643836	21.849315068493151	21.931506849315067	22.016438356164382	22.101369863013698	22.17808219178082	22.263013698630136	22.345205479452055	22.43013698630137	22.512328767123286	22.597260273972601	22.682191780821917	22.764383561643836	22.849315068493151	22.931506849315067	23.016438356164382	23.101369863013698	23.17808219178082	23.263013698630136	23.345205479452055	23.43013698630137	23.512328767123286	23.597260273972601	23.682191780821917	23.764383561643836	23.849315068493151	23.931506849315067	24.016438356164382	24.101369863013698	24.18082191780822	24.265753424657536	24.347945205479451	24.432876712328767	24.515068493150686	24.6	24.684931506849313	24.767123287671232	24.852054794520548	24.934246575342467	25.019178082191782	0	7276	6698	6323	7146	6797	6467	5640	5519	5098	5707	6011	6921.99999999999	6125	5649	6396	5379	5014	4225	4731.7998049999997	6678.2001950000003	4849.6000979999999	4787.2998049999997	4989	7047.8999020000001	6824.3999020000001	8128.2001950000003	7860.6000979999999	6971.7001950000003	5738.6000979999999	6191.2001950000003	6180.7001950000003	5516.5	5785.1000979999999	6397.5	6030.1000979999999	7309.7001950000003	7678.3999020000001	6452.6000979999999	6086.2998049999997	5219.5	6291.3999019999901	5273.2001950000003	5591.2001950000003	5668.7998049999997	4266.2001950000003	4865.7998049999997	5513.2998049999997	6331.3999020000001	7206.2998049999997	7413.7001950000003	7420.6000979999999	7008.2001950000003	7082	7074.3999020000001	7251.1000979999999	7129.5	6472.8999020000001	3605.6999510000001	3581.8999020000001	3933.8000489999999	4817	4988.2001950000003	3580	3591.8999020000001	3069.8000489999999	2971.3999020000001	3364.6000979999999	3304.3999020000001	4109.7001950000003	3822.3000489999999	4291.5	3350.8000489999999	3208.1999510000001	2282.6999510000001	2084.1999510000001	2740.6999510000001	3031	4229.3999020000001	3835.8000489999999	3743.8000489999999	3727.6999510000001	4022	3529.5	3638.3999020000001	3925.6000979999999	4478.2001950000003	3614	3830.6999510000001	3581.5	3393.1999510000001	2798	3116.8999020000001	3663.8000489999999	3554.1999510000001	3822.3000489999999	3703	3765.1999510000001	4278.7998049999997	4196.8999020000001	4197.7001950000003	2863.1000979999999	3459.6000979999999	3836.5	4116.5	3732.6000979999999	4012.8000489999999	4101.8999020000001	4162.6000979999999	3937.3000489999999	3515.1999510000001	3392.3000489999999	3563.3999020000001	3660.3000489999999	3448.8000489999999	3168.8000489999999	3417.1999510000001	3350.3999020000001	3068.1999510000001	2851.1000979999999	3633.1999510000001	3414	2739.3000489999999	2501	2388.3000489999999	1675.599976	2328.1000979999999	3598.1999510000001	5552	2225.6000979999999	2559.1000979999999	2554.5	2453.6000979999999	2397.8000489999999	2386.3999020000001	2092.8999020000001	2143.6000979999999	2125.3999020000001	2000.599976	1986.400024	1863	2039	1999.099976	1961.599976	2093.3000489999999	1935.599976	2040.1999510000001	2071.5	1997.5	2009.1999510000001	2312.5	2431.1999510000001	2119.8999020000001	2118.8000489999999	2164.1000979999999	2232.5	2331.6000979999999	2303	2380.3000489999999	2375.8999020000001	2413.6999510000001	2495.3999020000001	2292.8999020000001	2400.8000489999999	2435.6000979999999	2384.1000979999999	2367.3999020000001	2276.3000489999999	2072.1000979999999	1851.3000489999999	1971.1999510000001	1920.5	1863.099976	1938.5	1989.900024	1786.1999510000001	1778.599976	1670.5	1468.6999510000001	1507	1754.900024	1695.3000489999999	1686.400024	1432.6999510000001	1679.3000489999999	1453	1674.5	1650.3000489999999	1719.6999510000001	1568.400024	1598.400024	1416.400024	1674.6999510000001	1478.6999510000001	1713.099976	1413.400024	1684.5	1617.099976	1674.099976	1498.099976	1710.1999510000001	1397.900024	1391.6999510000001	1726	1470.1999510000001	1559.8000489999999	1584.599976	1568	1698.599976	1684.6999510000001	1567.6999510000001	1541.5	1551.900024	1573.1999510000001	1593.599976	1597.599976	1577.900024	1610.900024	1606.099976	1452.8000489999999	1572.5	1537	1656	1519.599976	1517.400024	1052	1709.599976	1635	1660	1533.8000489999999	1632.6999510000001	1584.6999510000001	1673.099976	1611.400024	1532.1999510000001	1668.1999510000001	1534.8000489999999	1622.400024	1540.1999510000001	1510.6999510000001	1560.400024	1609.400024	1521.3000489999999	1551	1552.900024	1572.900024	1573	1591.1999510000001	1542.400024	1556.3000489999999	1571	1581.8000489999999	1568.5	1717.5	2140.3999020000001	1466	1535.8000489999999	1552.5	1473.599976	1625	1488.900024	1503.099976	1563.1999510000001	1444	1515.3000489999999	1476.3000489999999	1487.099976	1496.8000489999999	1439.1999510000001	1499.599976	1451.900024	1550.8000489999999	1542.099976	1576.3000489999999	1293.099976	1424.400024	1517	1515.3000489999999	1479.5	1447.5	1517.3000489999999	1505.8000489999999	1436.900024	1545	1511.5	1512.1999510000001	1181	1585.400024	1555.099976	1440.400024	1508.099976	1370.5	1495.900024	1485.1999510000001	1413.599976	1531.8000489999999	1442.099976	1468.6999510000001	1402.8000489999999	1380.8000489999999	1375.8000489999999	Match	0	1.1415525111497367E-5	2.2831050222994734E-5	3.4246575334492101E-5	4.5662100465923596E-5	5.7077625577420963E-5	6.849315068891833E-5	7.9908675800415704E-5	9.1324200911913064E-5	1.0273972602341044E-4	1.1526509385463488E-4	1.2934424149746408E-4	1.4513571790901128E-4	1.6282978184578608E-4	1.8271182140268462E-4	2.0500380517548102E-4	2.2999112125907144E-4	2.5808599694593723E-4	2.895738203907768E-4	3.2489852866553383E-4	3.6453576864154807E-4	4.0902460678895195E-4	4.5893581937727431E-4	5.1490360223496821E-4	5.7775240994699633E-4	6.4824327751946288E-4	7.2732749873491594E-4	8.16083206493752E-4	9.1568366311449076E-4	1.0273972602739725E-3	1.1527460679844059E-3	1.2934107052350468E-3	1.4512303399323958E-3	1.6283295281575864E-3	1.8269913749289317E-3	2.0499112125771592E-3	2.3000697615478279E-3	2.5807014206019295E-3	2.8956113647899194E-3	3.2489218670764797E-3	3.6453576864553488E-3	4.0901509386109354E-3	4.5891996448554975E-3	5.1491945712868609E-3	5.7774923896506325E-3	6.482432775234497E-3	7.2734018264869419E-3	8.160895484516378E-3	9.1566780821877945E-3	1.0273972602739725E-2	1.1527587519021712E-2	1.2934170471849589E-2	1.4512366818882882E-2	1.6283136732618751E-2	1.8270008878747308E-2	2.0499270674788506E-2	2.3000570776260758E-2	2.5807045915778822E-2	2.8955986808721544E-2	3.2489155251146068E-2	3.6453418315576441E-2	4.0901414256731099E-2	4.5892154997472227E-2	5.1491850583450488E-2	5.7774797057328672E-2	6.4824391172003573E-2	7.2734145104007206E-2	8.1609049974641704E-2	9.1566875951296062E-2	0.10273972602739725	0.11527587519025698	0.1293416412988373	0.14512373160832795	0.16283149416540504	0.18269993023845615	0.2049927067478452	0.23000558092339005	0.25807052257736707	0.28955989979705471	0.32489155251142082	0.36453430999492215	0.4090142059868101	0.45892148655504372	0.51491837899542692	0.57774793886352727	0.64824384830035719	0.72734154616945024	0.8160906582952745	0.91566875951294069	1.0273972602739727	1.1524931506849412	1.2775890410958897	1.4026849315068581	1.5277808219178066	1.6528767123287751	1.7779726027397236	1.903068493150692	2.0281643835616405	2.153260273972609	2.2783561643835575	2.4034520547945259	2.5285479452054749	2.6536438356164433	2.7787397260273918	2.9038356164383603	3.0289315068493088	3.1540273972602773	3.2791232876712257	3.4042191780821942	3.5293150684931427	3.6544109589041112	3.7795068493150596	3.9046027397260281	4.029698630136977	4.1547945205479451	4.279890410958914	4.4049863013698625	4.5300821917808305	4.655178082191779	4.7802739726027479	4.9053698630136964	5.0304657534246644	5.1555616438356129	5.2806575342465818	5.4057534246575303	5.5308493150684983	5.6559452054794477	5.7810410958904157	5.9061369863013642	6.0312328767123331	6.1563287671232816	6.2814246575342496	6.4065205479451981	6.531616438356167	6.6567123287671155	6.7818082191780835	6.906904109589032	7.0320000000000009	7.1570958904109494	7.2821917808219174	7.4072876712328863	7.5323835616438348	7.6574794520548028	7.7825753424657522	7.9076712328767202	8.0327671232876696	8.1578630136986376	8.2829589041095861	8.4080547945205542	8.5331506849315026	8.6582465753424707	8.7833424657534191	8.9084383561643889	9.0335342465753374	9.1586301369863055	9.2837260273972539	9.408821917808222	9.5339178082191705	9.6590136986301403	9.7841095890410887	9.9092054794520568	10.034301369863005	10.159397260273973	10.284493150684922	10.40958904109589	10.53468493150686	10.659780821917808	10.784876712328776	10.909972602739725	11.035068493150693	11.160164383561641	11.285260273972609	11.410356164383558	11.535452054794527	11.660547945205476	11.785643835616444	11.910739726027392	12.03583561643836	12.160931506849309	12.286027397260279	12.411123287671227	12.536219178082195	12.661315068493144	12.786410958904112	12.91150684931506	13.036602739726028	13.161698630136977	13.286794520547947	13.411890410958895	13.536986301369863	13.662082191780831	13.78717808219178	13.912273972602749	14.037369863013698	14.162465753424666	14.287561643835614	14.412657534246582	14.537753424657531	14.662849315068499	14.787945205479447	14.913041095890417	15.038136986301366	15.163232876712334	15.288328767123282	15.41342465753425	15.538520547945199	15.663616438356168	15.788712328767117	15.913808219178085	16.038904109589033	16.164000000000001	16.289095890410952	16.41419178082192	16.539287671232866	16.664383561643834	16.789479452054803	16.914575342465753	17.039671232876721	17.164767123287671	17.289863013698639	17.414958904109586	17.540054794520554	17.665150684931504	17.790246575342472	17.915342465753422	18.04043835616439	18.165534246575337	18.290630136986305	18.415726027397255	18.540821917808223	18.66591780821917	18.791013698630142	18.916109589041088	19.041205479452056	19.166301369863007	19.291397260273975	19.416493150684921	19.541589041095889	19.66668493150684	19.791780821917808	19.916876712328776	20.041972602739726	20.167068493150694	20.292164383561641	20.417260273972612	20.542356164383559	20.667452054794527	20.792547945205477	20.917643835616445	21.042739726027392	21.16783561643836	21.29293150684931	21.418027397260278	21.543123287671229	21.668219178082197	21.793315068493143	21.918410958904111	22.043506849315062	22.16860273972603	22.29369863013698	22.418794520547948	22.543890410958895	22.668986301369863	22.794082191780813	22.919178082191781	23.044273972602749	23.169369863013699	23.294465753424667	23.419561643835614	23.544657534246582	23.669753424657532	23.7948493150685	23.919945205479451	24.045041095890419	24.170136986301365	24.295232876712333	24.420328767123284	24.545424657534252	24.670520547945198	24.79561643835617	24.920712328767117	25.019178082191782	0	0.18365047029781001	0.14879047901848699	0.13982795063488801	0.13456296110199201	0.13089349681533999	0.12810609381342	0.12587520526020299	0.12402468200255901	0.122449679631705	0.121021155739472	0.119640625387473	0.118289669907883	0.11696888366052401	0.115675802085382	0.114411069405565	0.11317231863119501	0.111960237612689	0.110772549452978	0.109609980095807	0.10847033600134499	0.10735437629405201	0.106259984702003	0.105187949177832	0.104136225212674	0.103105625709665	0.102094172935818	0.101102701305545	0.100129295329226	9.9174807873781606E-2	9.8237381575269594E-2	9.7317885024532896E-2	9.6414515236236106E-2	9.5528154099202206E-2	9.4657049586908695E-2	9.38020947175848E-2	9.2961585306096606E-2	9.2136423568984605E-2	9.1324950303000293E-2	9.0528075205255798E-2	8.9744181430580799E-2	8.8974184628226094E-2	8.8216507903968594E-2	8.7472071487948999E-2	8.6739336226096697E-2	8.6019225710596697E-2	8.5310236492388794E-2	8.4613294434138994E-2	8.3926929911244397E-2	8.3252070089504498E-2	8.2587277433445197E-2	8.1933479543439297E-2	8.1289269369074796E-2	8.0655574174066602E-2	8.0031015904661607E-2	7.9416520806209104E-2	7.8810738445849807E-2	7.8214593463311E-2	7.7626761825990098E-2	7.7048166179273597E-2	7.6477508038613307E-2	7.5915708332627202E-2	6854.7651823319102	8792.1462667741598	8369.4237268024608	8121.4724919615201	7942.5082997999398	7800.5666678183597	7681.6727103304002	7578.4361439638997	7486.4971743091401	7209.1029908047904	6824.0216466765196	6782.5854803372404	6730.6482898477898	6677.6342821955404	6311.4499351807199	6268.2968935261197	6229.77574739388	7171.1599667596902	7058.1700823746396	6748.0997443063497	6640.6492939759901	6307.4282964297099	5768.9494183099196	5419.8148828687499	5245.3473838391701	5121.4432882712099	5721.7310563043702	6483.4762777260103	5959.4646892173696	5954.96734355843	5206.7398253639003	4392.5542784878298	5065.4820474736098	5535.6787537738801	4718.7048076211904	6102.13165594365	7090.3098026882999	7868.1742008705096	6536.09599049391	5836.5615479308799	5878.3017062971003	5535.1069954638597	6153.2749449749799	6672.6661752873197	7232.3302140305204	6070.71131682544	5416.5403102068003	5561.1737499703504	5484.47986930143	4721.2468029236697	4893.0044553042699	5939.5016896197903	7125.0895120353398	7326.0549884330303	6935.4869058103995	6951.7057014719903	7088.3919857200999	6614.5004404682904	3675.4844036424602	3673.74128577286	4719.4748901938601	4073.70447238522	3384.5402374046998	2953.9402682259702	3297.1855593062	3760.8460114081199	3942.26908968106	3713.3351336404999	2942.00931673481	2109.1349102294598	2774.9484763771902	3772.7743012494898	3832.8027569728702	3707.85901608018	3852.5719994730998	3554.09044585525	4019.6319017685801	3917.3560937879502	3712.9285808183299	3426.3284416503702	2874.7680336215699	3432.9644501510502	3621.0715673928798	3736.9592570967998	3870.6402281826399	4214.8567257320601	3818.0024345285501	3163.88125374734	3865.3899342964901	3875.2427128630702	3987.8893569751699	4113.8579604852303	3823.77350082461	3399.2952753908498	3556.3697020352101	3512.6393757875198	3225.7724741556099	3366.1015265472802	3019.5326308755002	3300.2338628840698	3259.00838136727	2566.0035513839098	2187.21380171392	2068.1328798212098	4074.5515442565802	3594.72246788139	2497.2088870182201	2486.3104472350301	2399.6053535198798	2207.03262924711	2145.1250578893601	2061.2600708160999	1970.3698059232299	1987.1328535223799	2014.4735090111701	2061.3706671560299	1995.1120544584601	2080.87698087842	2024.82224972887	2212.8780277545302	2368.8510381700098	2126.9855354823299	2191.0009953548902	2306.1526650359701	2339.2418108598299	2390.0211617886998	2444.97022046748	2380.48623559714	2410.8238920379299	2412.3783064376698	2352.0631411681302	2158.2607006009698	1904.7621598999699	1952.2749441752401	1901.1755262577001	1987.5962939502499	1809.61032804417	1728.57340399188	1506.9026778807199	1677.1987792217101	1722.59080474811	1546.5854903208201	1626.67145166317	1610.2652933399299	1694.15684717625	1648.7023807389501	1567.03917854574	1589.35093476315	1574.92436058932	1551.9739657360999	1671.2368297442199	1669.93244841864	1578.8339565004301	1544.4708888899199	1489.67902291003	1599.18995009382	1574.81721465295	1591.95008537638	1706.2651654333999	1627.0136073343001	1558.1954301336	1578.4598688132	1608.1619999486099	1599.3270895603	1620.44824767367	1522.0220574601301	1570.0391242913499	1623.4268870047199	1537.83830982569	1244.27885220656	1665.10665752469	1664.8013658999801	1580.5349617669499	1612.9584456468101	1662.23960991133	1568.5285174834601	1635.4259021985499	1593.85241213731	1544.71836811041	1547.5681066889299	1591.8402733344401	1545.2213100894401	1566.0038819840299	1580.0255246426	1584.7018440950501	1555.3164314184	1578.95960002847	1579.52737447001	1821.0034460782499	1730.80786602023	1532.4558011587101	1504.7795561379501	1585.80065700927	1498.3278021380199	1533.2672776607101	1488.3759633771899	1486.8989288637499	1497.16792609047	1462.7589216424501	1474.3990565771201	1548.96508433131	1566.1731956200499	1344.55303657988	1484.82870535764	1510.5688909266501	1460.65642119217	1514.5606896638801	1463.7331544855599	1534.16086117495	1512.65579062096	1305.7216874867199	1575.3169120694599	1467.1582764559701	1423.54733719099	1487.5005217313201	1441.51657235523	1503.45356975804	1456.50855766414	1401.4514676247099	1377.62689963868	Time (years)


Water Injection Rate (MSTB/d)




Original Data	0	8.4931506849315067E-2	0.16438356164383561	0.24931506849315069	0.33150684931506852	0.41643835616438357	0.49863013698630138	0.58356164383561648	0.66849315068493154	0.75068493150684934	0.83561643835616439	0.9178082191780822	1.0027397260273974	1.0876712328767124	1.1643835616438356	1.2493150684931507	1.3315068493150686	1.4164383561643836	1.4986301369863013	1.5835616438356164	1.6684931506849314	1.7506849315068493	1.8356164383561644	1.9178082191780821	2.0027397260273974	2.0876712328767124	2.1643835616438358	2.2493150684931509	2.3315068493150686	2.4164383561643836	2.4986301369863013	2.5835616438356164	2.6684931506849314	2.7506849315068491	2.8356164383561642	2.9178082191780823	3.0027397260273974	3.0876712328767124	3.1643835616438358	3.2493150684931509	3.3315068493150686	3.4164383561643836	3.4986301369863013	3.5835616438356164	3.6684931506849314	3.7506849315068491	3.8356164383561642	3.9178082191780823	4.0027397260273974	4.087671232876712	4.1671232876712327	4.2520547945205482	4.3342465753424655	4.419178082191781	4.5013698630136982	4.5863013698630137	4.6712328767123283	4.7534246575342465	4.838356164383562	4.9205479452054792	5.0054794520547947	5.0904109589041093	5.1671232876712327	5.2520547945205482	5.3342465753424655	5.419178082191781	5.5013698630136982	5.5863013698630137	5.6712328767123283	5.7534246575342465	5.838356164383562	5.9205479452054792	6.0054794520547947	6.0904109589041093	6.1671232876712327	6.2520547945205482	6.3342465753424655	6.419178082191781	6.5013698630136982	6.5863013698630137	6.6712328767123283	6.7534246575342465	6.838356164383562	6.9205479452054792	7.0054794520547947	7.0904109589041093	7.1671232876712327	7.2520547945205482	7.3342465753424655	7.419178082191781	7.5013698630136982	7.5863013698630137	7.6712328767123283	7.7534246575342465	7.838356164383562	7.9205479452054792	8.0054794520547947	8.0904109589041102	8.169863013698631	8.2547945205479447	8.3369863013698637	8.4219178082191775	8.5041095890410965	8.5890410958904102	8.6739726027397257	8.7561643835616429	8.8410958904109584	8.9232876712328775	9.0082191780821912	9.0931506849315067	9.169863013698631	9.2547945205479447	9.3369863013698637	9.4219178082191775	9.5041095890410965	9.5890410958904102	9.6739726027397257	9.7561643835616429	9.8410958904109584	9.9232876712328775	10.008219178082191	10.093150684931507	10.169863013698631	10.254794520547945	10.336986301369864	10.421917808219177	10.504109589041096	10.58904109589041	10.673972602739726	10.756164383561643	10.841095890410958	10.923287671232877	11.008219178082191	11.093150684931507	11.169863013698631	11.254794520547945	11.336986301369864	11.421917808219177	11.504109589041096	11.58904109589041	11.673972602739726	11.756164383561643	11.841095890410958	11.923287671232877	12.008219178082191	12.093150684931507	12.172602739726027	12.257534246575343	12.33972602739726	12.424657534246576	12.506849315068493	12.591780821917808	12.676712328767124	12.758904109589041	12.843835616438357	12.926027397260274	13.010958904109589	13.095890410958905	13.172602739726027	13.257534246575343	13.33972602739726	13.424657534246576	13.506849315068493	13.591780821917808	13.676712328767124	13.758904109589041	13.843835616438357	13.926027397260274	14.010958904109589	14.095890410958905	14.172602739726027	14.257534246575343	14.33972602739726	14.424657534246576	14.506849315068493	14.591780821917808	14.676712328767124	14.758904109589041	14.843835616438357	14.926027397260274	15.010958904109589	15.095890410958905	15.172602739726027	15.257534246575343	15.33972602739726	15.424657534246576	15.506849315068493	15.591780821917808	15.676712328767124	15.758904109589041	15.843835616438357	15.926027397260274	16.010958904109589	16.095890410958905	16.175342465753424	16.260273972602739	16.342465753424658	16.427397260273974	16.509589041095889	16.594520547945205	16.67945205479452	16.761643835616439	16.846575342465755	16.92876712328767	17.013698630136986	17.098630136986301	17.175342465753424	17.260273972602739	17.342465753424658	17.427397260273974	17.509589041095889	17.594520547945205	17.67945205479452	17.761643835616439	17.846575342465755	17.92876712328767	18.013698630136986	18.098630136986301	18.175342465753424	18.260273972602739	18.342465753424658	18.427397260273974	18.509589041095889	18.594520547945205	18.67945205479452	18.761643835616439	18.846575342465755	18.92876712328767	19.013698630136986	19.098630136986301	19.175342465753424	19.260273972602739	19.342465753424658	19.427397260273974	19.509589041095889	19.594520547945205	19.67945205479452	19.761643835616439	19.846575342465755	19.92876712328767	20.013698630136986	20.098630136986301	20.17808219178082	20.263013698630136	20.345205479452055	20.43013698630137	20.512328767123286	20.597260273972601	20.682191780821917	20.764383561643836	20.849315068493151	20.931506849315067	21.016438356164382	21.101369863013698	21.17808219178082	21.263013698630136	21.345205479452055	21.43013698630137	21.512328767123286	21.597260273972601	21.682191780821917	21.764383561643836	21.849315068493151	21.931506849315067	22.016438356164382	22.101369863013698	22.17808219178082	22.263013698630136	22.345205479452055	22.43013698630137	22.512328767123286	22.597260273972601	22.682191780821917	22.764383561643836	22.849315068493151	22.931506849315067	23.016438356164382	23.101369863013698	23.17808219178082	23.263013698630136	23.345205479452055	23.43013698630137	23.512328767123286	23.597260273972601	23.682191780821917	23.764383561643836	23.849315068493151	23.931506849315067	24.016438356164382	24.101369863013698	24.18082191780822	24.265753424657536	24.347945205479451	24.432876712328767	24.515068493150686	24.6	24.684931506849313	24.767123287671232	24.852054794520548	24.934246575342467	25.019178082191782	1890.5936280000001	2260.741943	2238.5830080000001	2224.0302729999999	2268.491211	2255.2717290000001	2241.5180660000001	2202.2358399999998	2197.2517090000001	2177.4567870000001	2208.9396969999998	2226.2416990000002	2274.2058109999998	2237.3903810000002	2214.6865229999999	2253.132568	2204.430664	2186.5170899999998	2147.3937989999999	2172.576172	2271.5483399999998	2183.5578609999998	2180.2080080000001	2191.015625	2295.7148440000001	2288.7202149999998	2356.248047	2347.1096189999998	2305.185547	2244.5402829999998	2267.2160640000002	2268.2902829999998	2236.3789059999999	2250.3242190000001	2282.4890140000002	2266.2329100000002	2331.7875979999999	2353.6645509999998	2295.0429690000001	2277.3010250000002	2234.6374510000001	2288.454346	2239.5764159999999	2255.742432	2260.9682619999999	2191.89624	2221.2497560000002	2254.8808589999999	2297.9504390000002	2344.641846	2358.248779	2361.5039059999999	2343.2861330000001	2348.7434079999998	2350.3540039999998	2361.211182	2357.320068	2326.1872560000002	2183.0664059999999	2179.0454100000002	2195.953125	2240.649414	2250.766846	2181.4396969999998	2181.1938479999999	2155.101318	2149.7739259999998	2169.4868160000001	2167.2543949999999	2208.209961	2195.595703	2219.9638669999999	2174.3659670000002	2167.1379390000002	2121.0280760000001	2110.1423340000001	2142.6901859999998	2158.2026369999999	2219.369385	2202.205078	2198.6984859999998	2198.8964839999999	2214.7238769999999	2191.4433589999999	2197.4257809999999	2212.8183589999999	2241.749268	2200.3527829999998	2211.463135	2200.0200199999999	2191.1735840000001	2161.7785640000002	2177.6108399999998	2205.798096	2201.781982	2216.1411130000001	2211.5029300000001	2215.58374	2242.3562010000001	2240.0668949999999	2241.3610840000001	2175.5610350000002	2204.7285160000001	2224.7084960000002	2240.1516109999998	2222.3676759999998	2237.124268	2242.8703609999998	2247.1997070000002	2237.148682	2216.7595209999999	2210.907471	2219.9533689999998	2225.725586	2216.0688479999999	2202.6083979999999	2215.422607	2212.9877929999998	2199.5463869999999	2188.991943	2228.5297850000002	2219.1484380000002	2186.0830080000001	2173.9445799999999	2168.28125	2132.58374	2164.5817870000001	2229.1992190000001	2329.7290039999998	2167.0603030000002	2181.5710450000001	2181.591797	2176.8908689999998	2174.3803710000002	2174.0927729999999	2159.7619629999999	2162.3134770000001	2161.7463379999999	2155.8222660000001	2155.3171390000002	2149.4291990000002	2158.429443	2156.9956050000001	2155.5173340000001	2162.52124	2155.2294919999999	2160.7565920000002	2162.9040530000002	2159.7416990000002	2160.7504880000001	2176.4521479999999	2183.360107	2168.6359859999998	2168.875732	2171.6323240000002	2175.6298830000001	2181.27124	2180.5910640000002	2185.0268550000001	2185.5563959999999	2188.0969239999999	2192.911865	2183.5258789999998	2189.3542480000001	2191.8022460000002	2189.9018550000001	2189.640625	2185.6342770000001	2175.8327640000002	2164.9653320000002	2171.005615	2168.9096679999998	2166.3569339999999	2170.4392090000001	2173.4829100000002	2163.7844239999999	2163.5959469999998	2158.484375	2148.548828	2150.4663089999999	2163.1584469999998	2160.7966310000002	2160.7009280000002	2148.3540039999998	2160.7502439999998	2149.9738769999999	2161.1948240000002	2160.5749510000001	2164.4887699999999	2157.415039	2159.1687010000001	2150.415039	2163.501221	2154.2944339999999	2166.2158199999999	2151.8295899999998	2165.4904790000001	2162.7678219999998	2166.0109859999998	2157.6777339999999	2168.5339359999998	2153.4760740000002	2153.202393	2170.1889649999998	2158.1188959999999	2162.788818	2164.4360350000002	2164.0534670000002	2170.9794919999999	2170.883789	2165.4770509999998	2164.452393	2165.3010250000002	2166.7341310000002	2168.1694339999999	2168.7856449999999	2168.2182619999999	2170.2534179999998	2170.421143	2163.1372070000002	2169.3154300000001	2168.0122070000002	2174.327393	2168.0375979999999	2168.1909179999998	2145.169922	2177.8664549999999	2175.0883789999998	2176.8276369999999	2170.9995119999999	2176.2053219999998	2174.3146969999998	2179.1137699999999	2176.5590820000002	2172.9526369999999	2180.0720209999999	2173.9291990000002	2178.578857	2174.9384770000001	2173.7558589999999	2176.5666500000002	2179.4477539999998	2175.4780270000001	2177.2609859999998	2177.744385	2179.1428219999998	2179.5539549999999	2180.8723140000002	2178.8557129999999	2179.8784179999998	2181.0153810000002	2181.9553219999998	2181.7109380000002	2189.5786130000001	2211.3310550000001	2178.625732	2181.9389649999998	2183.092529	2179.4868160000001	2187.3310550000001	2181.031982	2181.9704590000001	2185.3327640000002	2179.7861330000001	2183.5852049999999	2182.0424800000001	2182.8713379999999	2183.7221679999998	2181.2033689999998	2184.5183109999998	2182.5385740000002	2187.8125	2187.8735350000002	2189.986328	2176.2253420000002	2182.8125	2187.8640140000002	2188.2646479999999	2186.8510740000002	2185.5888669999999	2189.3999020000001	2189.2790530000002	2186.2014159999999	2191.9108890000002	2190.7304690000001	2191.1276859999998	2174.881836	2195.0683589999999	2194.2927249999998	2188.9868160000001	2192.616211	2186.1518550000001	2192.623779	2192.5695799999999	2189.3540039999998	2195.5607909999999	2191.5661620000001	2193.1782229999999	2190.2585450000001	2189.4191890000002	2189.454346	Match	0	1.1415525111497367E-5	2.2831050222994734E-5	3.4246575334492101E-5	4.5662100465923596E-5	5.7077625577420963E-5	6.849315068891833E-5	7.9908675800415704E-5	9.1324200911913064E-5	1.0273972602341044E-4	1.1526509385463488E-4	1.2934424149746408E-4	1.4513571790901128E-4	1.6282978184578608E-4	1.8271182140268462E-4	2.0500380517548102E-4	2.2999112125907144E-4	2.5808599694593723E-4	2.895738203907768E-4	3.2489852866553383E-4	3.6453576864154807E-4	4.0902460678895195E-4	4.5893581937727431E-4	5.1490360223496821E-4	5.7775240994699633E-4	6.4824327751946288E-4	7.2732749873491594E-4	8.16083206493752E-4	9.1568366311449076E-4	1.0273972602739725E-3	1.1527460679844059E-3	1.2934107052350468E-3	1.4512303399323958E-3	1.6283295281575864E-3	1.8269913749289317E-3	2.0499112125771592E-3	2.3000697615478279E-3	2.5807014206019295E-3	2.8956113647899194E-3	3.2489218670764797E-3	3.6453576864553488E-3	4.0901509386109354E-3	4.5891996448554975E-3	5.1491945712868609E-3	5.7774923896506325E-3	6.482432775234497E-3	7.2734018264869419E-3	8.160895484516378E-3	9.1566780821877945E-3	1.0273972602739725E-2	1.1527587519021712E-2	1.2934170471849589E-2	1.4512366818882882E-2	1.6283136732618751E-2	1.8270008878747308E-2	2.0499270674788506E-2	2.3000570776260758E-2	2.5807045915778822E-2	2.8955986808721544E-2	3.2489155251146068E-2	3.6453418315576441E-2	4.0901414256731099E-2	4.5892154997472227E-2	5.1491850583450488E-2	5.7774797057328672E-2	6.4824391172003573E-2	7.2734145104007206E-2	8.1609049974641704E-2	9.1566875951296062E-2	0.10273972602739725	0.11527587519025698	0.1293416412988373	0.14512373160832795	0.16283149416540504	0.18269993023845615	0.2049927067478452	0.23000558092339005	0.25807052257736707	0.28955989979705471	0.32489155251142082	0.36453430999492215	0.4090142059868101	0.45892148655504372	0.51491837899542692	0.57774793886352727	0.64824384830035719	0.72734154616945024	0.8160906582952745	0.91566875951294069	1.0273972602739727	1.1524931506849412	1.2775890410958897	1.4026849315068581	1.5277808219178066	1.6528767123287751	1.7779726027397236	1.903068493150692	2.0281643835616405	2.153260273972609	2.2783561643835575	2.4034520547945259	2.5285479452054749	2.6536438356164433	2.7787397260273918	2.9038356164383603	3.0289315068493088	3.1540273972602773	3.2791232876712257	3.4042191780821942	3.5293150684931427	3.6544109589041112	3.7795068493150596	3.9046027397260281	4.029698630136977	4.1547945205479451	4.279890410958914	4.4049863013698625	4.5300821917808305	4.655178082191779	4.7802739726027479	4.9053698630136964	5.0304657534246644	5.1555616438356129	5.2806575342465818	5.4057534246575303	5.5308493150684983	5.6559452054794477	5.7810410958904157	5.9061369863013642	6.0312328767123331	6.1563287671232816	6.2814246575342496	6.4065205479451981	6.531616438356167	6.6567123287671155	6.7818082191780835	6.906904109589032	7.0320000000000009	7.1570958904109494	7.2821917808219174	7.4072876712328863	7.5323835616438348	7.6574794520548028	7.7825753424657522	7.9076712328767202	8.0327671232876696	8.1578630136986376	8.2829589041095861	8.4080547945205542	8.5331506849315026	8.6582465753424707	8.7833424657534191	8.9084383561643889	9.0335342465753374	9.1586301369863055	9.2837260273972539	9.408821917808222	9.5339178082191705	9.6590136986301403	9.7841095890410887	9.9092054794520568	10.034301369863005	10.159397260273973	10.284493150684922	10.40958904109589	10.53468493150686	10.659780821917808	10.784876712328776	10.909972602739725	11.035068493150693	11.160164383561641	11.285260273972609	11.410356164383558	11.535452054794527	11.660547945205476	11.785643835616444	11.910739726027392	12.03583561643836	12.160931506849309	12.286027397260279	12.411123287671227	12.536219178082195	12.661315068493144	12.786410958904112	12.91150684931506	13.036602739726028	13.161698630136977	13.286794520547947	13.411890410958895	13.536986301369863	13.662082191780831	13.78717808219178	13.912273972602749	14.037369863013698	14.162465753424666	14.287561643835614	14.412657534246582	14.537753424657531	14.662849315068499	14.787945205479447	14.913041095890417	15.038136986301366	15.163232876712334	15.288328767123282	15.41342465753425	15.538520547945199	15.663616438356168	15.788712328767117	15.913808219178085	16.038904109589033	16.164000000000001	16.289095890410952	16.41419178082192	16.539287671232866	16.664383561643834	16.789479452054803	16.914575342465753	17.039671232876721	17.164767123287671	17.289863013698639	17.414958904109586	17.540054794520554	17.665150684931504	17.790246575342472	17.915342465753422	18.04043835616439	18.165534246575337	18.290630136986305	18.415726027397255	18.540821917808223	18.66591780821917	18.791013698630142	18.916109589041088	19.041205479452056	19.166301369863007	19.291397260273975	19.416493150684921	19.541589041095889	19.66668493150684	19.791780821917808	19.916876712328776	20.041972602739726	20.167068493150694	20.292164383561641	20.417260273972612	20.542356164383559	20.667452054794527	20.792547945205477	20.917643835616445	21.042739726027392	21.16783561643836	21.29293150684931	21.418027397260278	21.543123287671229	21.668219178082197	21.793315068493143	21.918410958904111	22.043506849315062	22.16860273972603	22.29369863013698	22.418794520547948	22.543890410958895	22.668986301369863	22.794082191780813	22.919178082191781	23.044273972602749	23.169369863013699	23.294465753424667	23.419561643835614	23.544657534246582	23.669753424657532	23.7948493150685	23.919945205479451	24.045041095890419	24.170136986301365	24.295232876712333	24.420328767123284	24.545424657534252	24.670520547945198	24.79561643835617	24.920712328767117	25.019178082191782	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	2181.4872580548799	2203.1709940304399	2214.99844633361	2223.4778680508498	2230.2586599916599	2236.0148858887301	2241.0889163469001	2245.6786100455702	2249.90862850445	2230.1978594223701	2231.3120638012601	2233.76563885214	2236.4406323839398	2239.1658841747198	2224.69283248384	2226.4818103785301	2228.6081388993198	2269.5994707796199	2273.8261907565702	2260.8743142378598	2250.8498661970498	2249.5652218865598	2212.2610212953	2206.0836596259501	2187.36773819983	2214.0489973087201	2232.24167193314	2280.6939216485898	2224.2853055001601	2260.7098430165202	2195.9726587861301	2155.81949397264	2269.8872718790699	2191.5226336133501	2196.8005864422498	2299.8948491144802	2357.2874103162198	2355.3459230744402	2257.92374133871	2276.1687240670899	2246.57073438614	2258.1986503769399	2273.8978542043501	2338.14550078305	2306.0252429009402	2286.5265856362298	2293.1642361896102	2247.9193400040799	2267.2214419081402	2200.19603624311	2258.1685571510402	2303.0770444343102	2362.1804525942998	2369.1993287677201	2356.2807886046498	2359.1362168045498	2365.4412076457002	2335.7765364658899	2190.1708294169598	2202.3634316457801	2254.3474150166098	2188.0144955163	2162.0019610731702	2154.2855050655198	2170.64445111239	2210.9216348303498	2221.5271753244901	2179.3309832251898	2128.5489066048399	2114.1171803659599	2159.3518597256698	2220.9801161435198	2201.90626533058	2202.8010023807201	2196.5443387948399	2201.5761480967799	2243.1450158555299	2205.3695868254899	2204.8157512758098	2195.7178319689801	2180.74269756375	2208.8445914502699	2218.3186300695202	2215.3726693365302	2243.9163320552698	2244.23911722599	2184.4480726857701	2208.89220253555	2242.2042084826398	2226.7956954767301	2246.0528667603598	2251.45842311757	2222.57262395616	2215.5585818498998	2229.0070116880902	2220.2440508311902	2218.2873888271101	2216.7028230174901	2193.3704407996802	2231.1640628121299	2191.6434141505802	2177.7278474408599	2138.1141151756001	2166.6407096523899	2322.9744613673201	2172.9552136438201	2185.1357879192501	2180.0118451379999	2176.7152222053201	2162.49573077796	2163.8709010999701	2157.9776922214901	2151.6262827933301	2160.0585231386199	2157.1522680727298	2164.0944309592101	2161.9936384521602	2164.5782164976999	2162.2742280521602	2177.9388989594299	2171.2128241708201	2170.97821774153	2177.0647207419902	2183.1367293979501	2186.53722915867	2187.7057839292002	2194.4949966088302	2185.99787451055	2193.6034729775902	2192.2453773405	2188.0189492914501	2178.3351085223098	2172.7791580667599	2170.8405897082598	2171.8180017464001	2175.1265647138698	2165.2565086278801	2160.1796283649901	2151.8520994498899	2164.1764274894399	2161.8171258729699	2149.8733081349901	2151.6479182205599	2162.2617004120598	2165.2250241813999	2158.7998002887298	2152.1539620753201	2164.4992940983798	2166.5140568250399	2153.2614604063701	2163.8126229507402	2167.2021059213298	2168.9256183448701	2154.98155119588	2169.9947418206498	2159.4374329079801	2165.29531917755	2165.2393680379901	2171.8142667666998	2166.8663857368501	2166.3928044324002	2167.9513438019098	2169.7741161324302	2169.45921771438	2171.46427387422	2164.5255414092398	2169.0914496740702	2175.4411985786801	2169.3264827412399	2146.8044512909601	2175.72349083585	2177.9087080028298	2176.9977756599401	2175.5892462095999	2177.7576930640198	2174.3347986598401	2175.3759569436702	2179.8130950260502	2175.0006755281702	2177.76001492674	2176.7686101654399	2178.47992718044	2180.0866876333498	2180.7696143475	2180.0413696299902	2181.1120013008199	2182.9307467581898	2182.9419455491802	2210.70478242015	2180.5535603039202	2184.3534448503701	2180.8899246746701	2182.48391344634	2183.2275334219698	2181.1951506066398	2184.7242826730999	2183.8623054238201	2184.8722906357102	2185.33333151857	2183.7015030961302	2188.7604852526902	2191.1277712627102	2183.6114150298999	2188.8590732923399	2187.8967195256701	2186.776335642	2190.2271498875002	2187.4250383859498	2191.72964747572	2192.3140586132899	2194.9412810004201	2195.3252657245598	2193.4495136045898	2187.42440590364	2193.4762155823601	2190.5580082084498	2192.7488377847299	2194.3233597632102	2190.5274939842502	2190.4921021026098	Time (years)


Pressure (psia)




Pressure	367.69343065693403	767.33968205206997	1101.6301135941701	1424.0603887255199	1872.4813027744201	2434.6257536961998	3029.25799802849	3559.3975699349999	3860.3344747801898	3911.0670762928798	3892.7288332173498	4229.0903656012797	5060.44810599626	5296.8134495641298	5788.5340127388499	6948.1945540267398	8205.2932135512401	8835.4870586202596	7267.8276535898303	7557.6584748005698	9441.8999814008894	9670.6161070677099	8186.6128746368304	7450.8590726925104	7253.1088058285704	7126.1625022773596	8062.3044065560098	9804.3670917424697	10823.980842483999	10796.762271004	11802.2533391531	12587.888978593999	12030.563079389	12155.7235020894	11678.1839335116	10745.4333696865	11762.467309358701	13631.312974243599	15504.3385961816	15590.8765736772	15883.6166821642	17284.9006638338	17043.092361084098	21821.5869454454	17468.8155132061	14821.880466991501	15757.049205224001	16793.973633310801	17265.916206925998	25573.0473689028	35073.3250239103	27526.3200381278	38487.244449154801	46494.599968001603	42820.2154805272	36680.896390544804	38832.637437587997	54918.967631314903	63207.527639641303	42599.9152161659	41560.154648018899	41362.935865764797	45486.622313715401	39458.628227041299	45881.564420684001	58729.005434247403	48116.352992844797	45156.053807476397	52702.7038728384	47768.9117450954	47882.611351761101	53318.114302012902	56068.568705283702	62649.885282663097	70908.159089476001	69370.843708370405	106390.11609018	47918.355448738002	87152.838480675404	101063.47113612801	115090.76653404599	117317.713988399	114436.54059037199	100488.431394878	109896.932289709	102990.70998260799	105860.264900504	108509.811271321	130998.84461650001	136496.630535423	174882.70869178901	169115.58847281299	161862.87357620499	168542.792667195	171424.12619654799	171906.84013348	164101.57377671101	177158.785282047	185289.37443460399	223211.45923206001	180359.80094795101	186039.759102037	193402.462309269	193976.53896765201	168670.311114996	205592.20771538501	212105.459506819	231967.85160611599	216773.94618070999	215486.03353207	219568.83672422601	27.4572438536002	27.835813258767399	28.0587321567134	28.231499980892199	28.446915585099699	28.6969744094907	28.938220877119601	29.132973152673198	29.232514152758199	29.246512561827199	29.2416589226677	29.331520887187899	29.555478273118901	29.618717255749601	29.7443712209324	30.045780744947599	30.299509068749401	30.4636621014903	30.110199880825299	30.1656817523582	30.611889247603699	30.664253633170201	30.295211534187199	30.1448567921395	30.107411379550602	30.084943179739	30.2706933614005	30.6937908654862	30.8960226729995	30.890196643179401	31.0944895780747	31.254749662668299	31.141480784671302	31.166239545106901	31.0702768566772	30.8803067444011	31.086394843693899	31.4730973941409	31.8300018544892	31.848018698423299	31.904661616851801	32.176238859528198	32.1295169423692	33.0683980976358	32.211890308329998	31.6981667543882	31.880271747837099	32.0814774271714	32.172505286935703	33.855344349860502	35.728950788931201	34.2424681216553	36.382260249732298	37.8451200408063	37.162874514149799	36.038733947051398	36.448501117236098	39.4204181937097	40.980120298639697	37.122575673883603	36.937097969383601	36.901557819095103	37.654271768264302	36.5615274653602	37.727334173290103	40.137318704797501	38.148585600516803	37.593933106747699	38.998938414345098	38.087021883559999	38.1076118764651	39.114292242522602	39.639050707775802	40.874588927917301	42.435564535800999	42.147435068108599	49.046020660536499	38.113868609361298	45.486684803980502	48.059173175178103	50.662141617599801	51.077982947772597	50.540342694762799	47.952673324763801	49.702024138962798	48.417318782463802	48.946143087080301	49.4457713481467	53.624644909869197	54.647752125598899	61.771805183360698	60.698821956942602	59.357182614966497	60.5927090628009	61.127949844478998	61.217397735376302	59.771309883202001	62.196088693181601	63.702993731024598	70.742899140741599	62.7888249997578	63.842288925785198	65.208138538241698	65.314640674051404	60.616288131837798	67.471111314618994	68.680733663647402	72.377996427591697	69.5463706500055	69.307624910022398	70.064361330253405	Derivative	367.69343065693403	767.33968205206997	1101.6301135941701	1424.0603887255199	1872.4813027744201	2434.6257536961998	3029.25799802849	3559.3975699349999	3860.3344747801898	3911.0670762928798	3892.7288332173498	4229.0903656012797	5060.44810599626	5296.8134495641298	5788.5340127388499	6948.1945540267398	8205.2932135512401	8835.4870586202596	7267.8276535898303	7557.6584748005698	9441.8999814008894	9670.6161070677099	8186.6128746368304	7450.8590726925104	7253.1088058285704	7126.1625022773596	8062.3044065560098	9804.3670917424697	10823.980842483999	10796.762271004	11802.2533391531	12587.888978593999	12030.563079389	12155.7235020894	11678.1839335116	10745.4333696865	11762.467309358701	13631.312974243599	15504.3385961816	15590.8765736772	15883.6166821642	17284.9006638338	17043.092361084098	21821.5869454454	17468.8155132061	14821.880466991501	15757.049205224001	16793.973633310801	17265.916206925998	25573.0473689028	35073.3250239103	27526.3200381278	38487.244449154801	46494.599968001603	42820.2154805272	36680.896390544804	38832.637437587997	54918.967631314903	63207.527639641303	42599.9152161659	41560.154648018899	41362.935865764797	45486.622313715401	39458.628227041299	45881.564420684001	58729.005434247403	48116.352992844797	45156.053807476397	52702.7038728384	47768.9117450954	47882.611351761101	53318.114302012902	56068.568705283702	62649.885282663097	70908.159089476001	69370.843708370405	106390.11609018	47918.355448738002	87152.838480675404	101063.47113612801	115090.76653404599	117317.713988399	114436.54059037199	100488.431394878	109896.932289709	102990.70998260799	105860.264900504	108509.811271321	130998.84461650001	136496.630535423	174882.70869178901	169115.58847281299	161862.87357620499	168542.792667195	171424.12619654799	171906.84013348	164101.57377671101	177158.785282047	185289.37443460399	223211.45923206001	180359.80094795101	186039.759102037	193402.462309269	193976.53896765201	168670.311114996	205592.20771538501	212105.459506819	231967.85160611599	216773.94618070999	215486.03353207	219568.83672422601	0.44628816539850302	0.58288043589031202	0.64950926741542403	0.72811039112601295	0.87143349366247502	1.0351678815796601	1.1635929680469099	1.18057526656226	1.2040564334503201	1.2029400700316299	1.20321730595409	1.19882992625861	1.3378356259069699	1.41084599765653	1.5092669755305701	1.58527090558124	1.6538211094991699	2.11639408590157	1.49373415240347	1.67909189944409	2.6040566859498302	2.6172395897218399	1.83066424292331	1.84123811702621	1.49251700348575	1.41823097179715	1.7594210919678499	2.1616188837503501	2.29032067017061	2.2876532380716101	2.42349499134327	2.6658554267332102	2.5588779863633402	2.57171785829778	2.3925987507812598	2.1321638858733998	2.41382586623231	2.7023465323381699	2.9958784711106499	3.0123323032321498	3.0957746191472602	3.3801963654054501	3.3469644380994001	4.3098436439927204	3.43375093824391	2.8848481355766502	2.9820165718148099	3.3318673741968201	3.43696195532097	5.1969183517306599	6.80633432326169	5.4854038757565	7.2507947696099304	8.2126663536372604	7.4348867064511603	6.5708217827664699	6.8703350001231396	10.3684503143794	11.826137806045599	7.6975895983297198	7.4291992240433	7.4296550549586797	8.4173235151143508	6.9654032299137398	8.5008073550249392	10.882651251611399	8.8013749420197698	8.2545054672717093	9.9206974366821008	8.6891795879874802	8.7190870336619497	9.9831020895799494	10.542403331998999	11.829091444427499	13.468427957837299	13.191199472744	18.935126869418401	8.18598244074742	16.37034358196	18.785863654989999	21.3327743690406	21.761475755611599	21.2101379453634	18.482157644695899	20.542372019437799	18.975382345934399	19.6144483062692	20.281171587060001	24.559122771475799	25.592140234317199	32.787854434773401	31.703068363345999	30.1511453807537	31.594858225584801	32.1392511427972	32.229983474224198	30.565495295365	33.210704584736902	34.521054080371897	41.220164496591501	33.282102737122798	34.376184083054397	36.026521257572	36.133389567848397	31.1591889458956	38.370731501142899	39.3784242853935	43.3411840407772	40.1989408176346	39.972821301227299	0	Material-Balance Time (hr)


 Integ. Δp/q, Deriv (Integral) (psi)




Normalized rate	735.38686131386896	1534.6793641041399	2203.2602271883502	2848.1207774510499	3744.9626055488502	4869.2515073924096	6058.5159960569899	7118.7951398700097	7720.6689495603896	7822.1341525857597	7785.4576664346996	8458.1807312025703	10120.8962119925	10593.6268991282	11577.0680254777	13896.3891080535	16410.586427102498	17670.974117240501	14535.655307179601	15115.3169496011	18883.799962801699	19341.232214135402	16373.225749273601	14901.718145385001	14506.217611657101	14252.325004554699	16124.608813112	19608.734183484899	21647.961684967901	21593.524542007999	23604.506678306301	25175.7779571881	24061.126158777999	24311.447004178899	23356.3678670232	21490.866739372999	23524.934618717401	27262.625948487199	31008.6771923632	31181.753147354499	31767.233364328498	34569.801327667701	34086.184722168298	43643.173890890903	34937.6310264122	29643.760933983001	31514.098410448001	33587.947266621602	34531.832413851997	51146.094737805601	70146.6500478206	55052.640076255702	76974.488898309704	92989.199936003206	85640.430961054401	73361.792781089505	77665.274875176096	109837.93526262901	126415.05527928199	85199.830432331801	83120.3092960379	82725.871731529696	90973.244627430802	78917.256454082701	91763.128841368103	117458.01086849401	96232.705985689594	90312.107614952794	105405.407745676	95537.8234901908	95765.222703522202	106636.22860402599	112137.137410567	125299.77056532601	141816.318178952	138741.68741674101	212780.232180361	95836.710897476005	174305.67696134999	202126.942272257	230181.53306809301	234635.42797679899	228873.08118074501	200976.86278975601	219793.864579418	205981.41996521701	211720.52980100899	217019.62254264299	261997.68923300001	272993.26107084699	349765.41738357802	338231.17694562598	323725.74715241097	337085.58533438999	342848.25239309599	343813.68026695901	328203.14755342301	354317.57056409499	370578.74886920903	446422.91846412001	360719.601895903	372079.51820407499	386804.92461853899	387953.07793530403	337340.622229992	411184.41543076898	424210.91901363799	463935.70321223198	433547.89236142102	430972.06706413999	439137.67344845203	3.58061246302009E-2	3.5161685884856603E-2	3.4842227155420402E-2	3.45509466776295E-2	3.4107267577659701E-2	3.3624118361608703E-2	3.3210041646355902E-2	3.29161425232938E-2	3.2852068110450099E-2	3.2970346385162698E-2	3.3087010240112097E-2	3.2869186966863098E-2	3.2293635217869501E-2	3.2279512804290797E-2	3.2034413321117103E-2	3.1363546439151103E-2	3.0758129642787398E-2	3.0590181632218601E-2	3.1670663079706701E-2	3.1476236113817203E-2	3.04386995062946E-2	3.04887117636005E-2	3.1393176056627697E-2	3.1779253264993403E-2	3.1853569902692898E-2	3.1904355040990602E-2	3.13315316699787E-2	3.0432296902365801E-2	3.0048047534657899E-2	3.0180458222539699E-2	2.9750794522176501E-2	2.9476599059897E-2	2.9825154772647199E-2	2.97943458647013E-2	3.0051126225580101E-2	3.0499738887438E-2	2.9973559976080401E-2	2.9163632220459701E-2	2.8469256226947601E-2	2.8549972357659902E-2	2.84934792344246E-2	2.7994440711809801E-2	2.81699633082029E-2	2.6590155884308301E-2	2.82456553245625E-2	2.9187807297416601E-2	2.8746850421748502E-2	2.8379053445037199E-2	2.8230809929999601E-2	2.5472617466736801E-2	2.3289725818288601E-2	2.5404012394243301E-2	2.26969702475854E-2	2.1227227376694899E-2	2.2089073131403299E-2	2.34425252534557E-2	2.29353916842772E-2	1.99294924500211E-2	1.8824126825490499E-2	2.2401515937567101E-2	2.2505930553511602E-2	2.2548310243176401E-2	2.1704967918416199E-2	2.29646210105671E-2	2.1639455905166E-2	1.9498398511237799E-2	2.1317427479254698E-2	2.1871879089152502E-2	2.0437211271618499E-2	2.1405566725529301E-2	2.1367768486430801E-2	2.0385015269522602E-2	2.0003872957411999E-2	1.90297279399377E-2	1.7933871521733698E-2	1.8144140093926502E-2	1.43896931705552E-2	2.1649120035829202E-2	1.6168334002062201E-2	1.49138307521792E-2	1.3843704590763201E-2	1.37168343705702E-2	1.39471624225298E-2	1.5085623466153201E-2	1.42917744076344E-2	1.48489679082872E-2	1.45969578014799E-2	1.4383249573142199E-2	1.28168689388918E-2	1.24953714894849E-2	1.05741706222219E-2	1.08471755767112E-2	1.11896940621921E-2	1.0890042359343001E-2	1.0759758468606001E-2	1.0749637060360501E-2	1.1103798826226899E-2	1.0523890277379299E-2	1.01900737247773E-2	8.8842583817487098E-3	1.0398771237403801E-2	1.01686955404179E-2	9.8912514343996501E-3	9.8726908839670505E-3	1.0900953570750299E-2	9.4628033001821002E-3	9.2551011499051993E-3	8.6536082931157002E-3	9.1114735454523605E-3	9.1548180943878902E-3	9.0310958186676799E-3	Normalized rate integral	735.38686131386896	1534.6793641041399	2203.2602271883502	2848.1207774510499	3744.9626055488502	4869.2515073924096	6058.5159960569899	7118.7951398700097	7720.6689495603896	7822.1341525857597	7785.4576664346996	8458.1807312025703	10120.8962119925	10593.6268991282	11577.0680254777	13896.3891080535	16410.586427102498	17670.974117240501	14535.655307179601	15115.3169496011	18883.799962801699	19341.232214135402	16373.225749273601	14901.718145385001	14506.217611657101	14252.325004554699	16124.608813112	19608.734183484899	21647.961684967901	21593.524542007999	23604.506678306301	25175.7779571881	24061.126158777999	24311.447004178899	23356.3678670232	21490.866739372999	23524.934618717401	27262.625948487199	31008.6771923632	31181.753147354499	31767.233364328498	34569.801327667701	34086.184722168298	43643.173890890903	34937.6310264122	29643.760933983001	31514.098410448001	33587.947266621602	34531.832413851997	51146.094737805601	70146.6500478206	55052.640076255702	76974.488898309704	92989.199936003206	85640.430961054401	73361.792781089505	77665.274875176096	109837.93526262901	126415.05527928199	85199.830432331801	83120.3092960379	82725.871731529696	90973.244627430802	78917.256454082701	91763.128841368103	117458.01086849401	96232.705985689594	90312.107614952794	105405.407745676	95537.8234901908	95765.222703522202	106636.22860402599	112137.137410567	125299.77056532601	141816.318178952	138741.68741674101	212780.232180361	95836.710897476005	174305.67696134999	202126.942272257	230181.53306809301	234635.42797679899	228873.08118074501	200976.86278975601	219793.864579418	205981.41996521701	211720.52980100899	217019.62254264299	261997.68923300001	272993.26107084699	349765.41738357802	338231.17694562598	323725.74715241097	337085.58533438999	342848.25239309599	343813.68026695901	328203.14755342301	354317.57056409499	370578.74886920903	446422.91846412001	360719.601895903	372079.51820407499	386804.92461853899	387953.07793530403	337340.622229992	411184.41543076898	424210.91901363799	463935.70321223198	433547.89236142102	430972.06706413999	439137.67344845203	3.63990387193402E-2	3.59224184348775E-2	3.5643103620495498E-2	3.5428796949448497E-2	3.5165443764381799E-2	3.4865336983805999E-2	3.45810494457875E-2	3.4354963640619102E-2	3.4240301153649198E-2	3.4224094693377997E-2	3.4229726176357098E-2	3.4126010554577403E-2	3.3872255414356303E-2	3.3801495865574099E-2	3.3661797179480701E-2	3.3334201031429499E-2	3.3060147273054001E-2	3.2889965682256099E-2	3.3263964571632103E-2	3.3203571020914001E-2	3.27373958467621E-2	3.2683621649704203E-2	3.30646755228894E-2	3.3226158659250597E-2	3.3267012295559603E-2	3.3291739179658802E-2	3.3090922732993702E-2	3.2653293926621599E-2	3.2445771888850998E-2	3.2451649633979097E-2	3.2246257682545E-2	3.2087812092907002E-2	3.2199605671539899E-2	3.2174998719423399E-2	3.2270502458879198E-2	3.2461736113810299E-2	3.2254321730049801E-2	3.1875955693093698E-2	3.1534467255657402E-2	3.1517677650760301E-2	3.1464571080043198E-2	3.12133393418846E-2	3.1256185033809197E-2	3.04301901696492E-2	3.1180772611333701E-2	3.1659059251841599E-2	3.14874185889907E-2	3.1300414679019298E-2	3.1216748681476499E-2	2.97849038656458E-2	2.83726924833624E-2	2.9476469125381401E-2	2.7914686776658801E-2	2.6946693023952601E-2	2.7385000867866899E-2	2.8153275444470199E-2	2.7869338629463201E-2	2.6003297805549601E-2	2.5149871073511899E-2	2.74115802321271E-2	2.7535616926427801E-2	2.7559497474689599E-2	2.7066794161130302E-2	2.7791295959527999E-2	2.7020358349564799E-2	2.5601908736560201E-2	2.6757920320013999E-2	2.7105434896014202E-2	2.62461723956166E-2	2.6796495914481099E-2	2.67836500121078E-2	2.6178822747426399E-2	2.5879526156576699E-2	2.5205261070978299E-2	2.4416320929792099E-2	2.4557647517491801E-2	2.1655528580485198E-2	2.6779715038460002E-2	2.3043495788701501E-2	2.2019098568047901E-2	2.1092088272297801E-2	2.09532939189888E-2	2.11332310596546E-2	2.2059266550485498E-2	2.1422954662095501E-2	2.18855326255669E-2	2.16913767982643E-2	2.15135304942655E-2	2.01505446963486E-2	1.9848685659778698E-2	1.80210192653503E-2	1.8269779931775601E-2	1.8594006217923401E-2	1.82948981911615E-2	1.8169232445314199E-2	1.8148412452209099E-2	1.8492409496058199E-2	1.7925021661852E-2	1.7593070673798401E-2	1.62226717150444E-2	1.7792556492867199E-2	1.75631678381824E-2	1.72763841357161E-2	1.7254500252671001E-2	1.8289304082599999E-2	1.6825859437128499E-2	1.6596568560369999E-2	1.5941305752321399E-2	1.6436954739887599E-2	1.6480608000087799E-2	1.6343197165277198E-2	Normalized rate integral derivative	735.38686131386896	1534.6793641041399	2203.2602271883502	2848.1207774510499	3744.9626055488502	4869.2515073924096	6058.5159960569899	7118.7951398700097	7720.6689495603896	7822.1341525857597	7785.4576664346996	8458.1807312025703	10120.8962119925	10593.6268991282	11577.0680254777	13896.3891080535	16410.586427102498	17670.974117240501	14535.655307179601	15115.3169496011	18883.799962801699	19341.232214135402	16373.225749273601	14901.718145385001	14506.217611657101	14252.325004554699	16124.608813112	19608.734183484899	21647.961684967901	21593.524542007999	23604.506678306301	25175.7779571881	24061.126158777999	24311.447004178899	23356.3678670232	21490.866739372999	23524.934618717401	27262.625948487199	31008.6771923632	31181.753147354499	31767.233364328498	34569.801327667701	34086.184722168298	43643.173890890903	34937.6310264122	29643.760933983001	31514.098410448001	33587.947266621602	34531.832413851997	51146.094737805601	70146.6500478206	55052.640076255702	76974.488898309704	92989.199936003206	85640.430961054401	73361.792781089505	77665.274875176096	109837.93526262901	126415.05527928199	85199.830432331801	83120.3092960379	82725.871731529696	90973.244627430802	78917.256454082701	91763.128841368103	117458.01086849401	96232.705985689594	90312.107614952794	105405.407745676	95537.8234901908	95765.222703522202	106636.22860402599	112137.137410567	125299.77056532601	141816.318178952	138741.68741674101	212780.232180361	95836.710897476005	174305.67696134999	202126.942272257	230181.53306809301	234635.42797679899	228873.08118074501	200976.86278975601	219793.864579418	205981.41996521701	211720.52980100899	217019.62254264299	261997.68923300001	272993.26107084699	349765.41738357802	338231.17694562598	323725.74715241097	337085.58533438999	342848.25239309599	343813.68026695901	328203.14755342301	354317.57056409499	370578.74886920903	446422.91846412001	360719.601895903	372079.51820407499	386804.92461853899	387953.07793530403	337340.622229992	411184.41543076898	424210.91901363799	463935.70321223198	433547.89236142102	430972.06706413999	439137.67344845203	6.4786354207591404E-4	7.3136255444844304E-4	8.0888560826769399E-4	8.9635591552936797E-4	1.0544715203555E-3	1.22925721686031E-3	1.3590164744711501E-3	1.3662027252997E-3	1.38382420435227E-3	1.38142722495378E-3	1.38215612339713E-3	1.3701354676555501E-3	1.50066387410396E-3	1.5686728476791E-3	1.66247767922181E-3	1.7175913193234499E-3	1.7662838153474599E-3	2.2018681846136998E-3	1.62852614988711E-3	1.8033974327007201E-3	2.6509172602733099E-3	2.65889492607068E-3	1.93054481892099E-3	1.9596086904418802E-3	1.62067174877998E-3	1.54836167830848E-3	1.8630014931908399E-3	2.21530970850443E-3	2.3097626211776401E-3	2.30791853740013E-3	2.40599161706669E-3	2.6166636943454999E-3	2.5331147070730398E-3	2.54211949981859E-3	2.3811236066529802E-3	2.1774301975602799E-3	2.3982367525986802E-3	2.6120707498476399E-3	2.8158349159604201E-3	2.82754821414396E-3	2.8743369817360999E-3	3.0762041462882301E-3	3.0439539341837402E-3	3.6591290993179498E-3	3.1074474635563402E-3	2.74510891416079E-3	2.8266474227952002E-3	3.0389238005704101E-3	3.10703446007554E-3	4.1025706251460502E-3	4.8353776532219202E-3	4.2840842639795401E-3	4.9548478438991104E-3	5.2474755432392398E-3	4.9662288296768798E-3	4.7390601292462801E-3	4.8422835916557298E-3	5.8730386024995898E-3	6.2592119566902303E-3	5.2172078282684796E-3	5.1311603677582597E-3	5.0439867965876104E-3	5.3165182413687099E-3	4.83681098974889E-3	5.35229870172973E-3	6.02755672907942E-3	5.4726401889270198E-3	5.3303251414221703E-3	5.7773578348341596E-3	5.4349113253722003E-3	5.4441292888922103E-3	5.7895374248879304E-3	5.9321460516175897E-3	6.2152423324845201E-3	6.4727458545063496E-3	6.4380581971378399E-3	7.2045508991288899E-3	5.7115350337752103E-3	6.7843642652286396E-3	7.0319830467422302E-3	7.2213868212548096E-3	7.2495786456868603E-3	7.2136025389496197E-3	7.0532182913162298E-3	7.1340806900693802E-3	7.0813175474045299E-3	7.1361209857809397E-3	7.1181975958186901E-3	7.2893853239192801E-3	7.3130092893672104E-3	7.3726113631104899E-3	7.3716668123779503E-3	7.3855689648113501E-3	7.3714334947488601E-3	7.3724470215839602E-3	7.3725236619559603E-3	7.3891898356342502E-3	7.3720235737432397E-3	7.3877826852989303E-3	7.3264665809811202E-3	7.4114915511826404E-3	7.4044721608334902E-3	7.3774690211747202E-3	7.3763675583003799E-3	7.42519121253032E-3	7.35281439749758E-3	7.33461376963162E-3	7.3057975493997498E-3	7.3217933163358196E-3	7.3253762699372997E-3	0	Material-Balance Time (hr)


 Norm. PI, PI Integral, PI Int. Deriv (psi-1)




Original Data	0	8.4931506849315067E-2	0.16438356164383561	0.24931506849315069	0.33150684931506852	0.41643835616438357	0.49863013698630138	0.58356164383561648	0.66849315068493154	0.75068493150684934	0.83561643835616439	0.9178082191780822	1.0027397260273974	1.0876712328767124	1.1643835616438356	1.2493150684931507	1.3315068493150686	1.4164383561643836	1.4986301369863013	1.5835616438356164	1.6684931506849314	1.7506849315068493	1.8356164383561644	1.9178082191780821	2.0027397260273974	2.0876712328767124	2.1643835616438358	2.2493150684931509	2.3315068493150686	2.4164383561643836	2.4986301369863013	2.5835616438356164	2.6684931506849314	2.7506849315068491	2.8356164383561642	2.9178082191780823	3.0027397260273974	3.0876712328767124	3.1643835616438358	3.2493150684931509	3.3315068493150686	3.4164383561643836	3.4986301369863013	3.5835616438356164	3.6684931506849314	3.7506849315068491	3.8356164383561642	3.9178082191780823	4.0027397260273974	4.087671232876712	4.1671232876712327	4.2520547945205482	4.3342465753424655	4.419178082191781	4.5013698630136982	4.5863013698630137	4.6712328767123283	4.7534246575342465	4.838356164383562	4.9205479452054792	5.0054794520547947	5.0904109589041093	5.1671232876712327	5.2520547945205482	5.3342465753424655	5.419178082191781	5.5013698630136982	5.5863013698630137	5.6712328767123283	5.7534246575342465	5.838356164383562	5.9205479452054792	6.0054794520547947	6.0904109589041093	6.1671232876712327	6.2520547945205482	6.3342465753424655	6.419178082191781	6.5013698630136982	6.5863013698630137	6.6712328767123283	6.7534246575342465	6.838356164383562	6.9205479452054792	7.0054794520547947	7.0904109589041093	7.1671232876712327	7.2520547945205482	7.3342465753424655	7.419178082191781	7.5013698630136982	7.5863013698630137	7.6712328767123283	7.7534246575342465	7.838356164383562	7.9205479452054792	8.0054794520547947	8.0904109589041102	8.169863013698631	8.2547945205479447	8.3369863013698637	8.4219178082191775	8.5041095890410965	8.5890410958904102	8.6739726027397257	8.7561643835616429	8.8410958904109584	8.9232876712328775	9.0082191780821912	9.0931506849315067	9.169863013698631	9.2547945205479447	9.3369863013698637	9.4219178082191775	9.5041095890410965	9.5890410958904102	9.6739726027397257	9.7561643835616429	9.8410958904109584	9.9232876712328775	10.008219178082191	10.093150684931507	10.169863013698631	10.254794520547945	10.336986301369864	10.421917808219177	10.504109589041096	10.58904109589041	10.673972602739726	10.756164383561643	10.841095890410958	10.923287671232877	11.008219178082191	11.093150684931507	11.169863013698631	11.254794520547945	11.336986301369864	11.421917808219177	11.504109589041096	11.58904109589041	11.673972602739726	11.756164383561643	11.841095890410958	11.923287671232877	12.008219178082191	12.093150684931507	12.172602739726027	12.257534246575343	12.33972602739726	12.424657534246576	12.506849315068493	12.591780821917808	12.676712328767124	12.758904109589041	12.843835616438357	12.926027397260274	13.010958904109589	13.095890410958905	13.172602739726027	13.257534246575343	13.33972602739726	13.424657534246576	13.506849315068493	13.591780821917808	13.676712328767124	13.758904109589041	13.843835616438357	13.926027397260274	14.010958904109589	14.095890410958905	14.172602739726027	14.257534246575343	14.33972602739726	14.424657534246576	14.506849315068493	14.591780821917808	14.676712328767124	14.758904109589041	14.843835616438357	14.926027397260274	15.010958904109589	15.095890410958905	15.172602739726027	15.257534246575343	15.33972602739726	15.424657534246576	15.506849315068493	15.591780821917808	15.676712328767124	15.758904109589041	15.843835616438357	15.926027397260274	16.010958904109589	16.095890410958905	16.175342465753424	16.260273972602739	16.342465753424658	16.427397260273974	16.509589041095889	16.594520547945205	16.67945205479452	16.761643835616439	16.846575342465755	16.92876712328767	17.013698630136986	17.098630136986301	17.175342465753424	17.260273972602739	17.342465753424658	17.427397260273974	17.509589041095889	17.594520547945205	17.67945205479452	17.761643835616439	17.846575342465755	17.92876712328767	18.013698630136986	18.098630136986301	18.175342465753424	18.260273972602739	18.342465753424658	18.427397260273974	18.509589041095889	18.594520547945205	18.67945205479452	18.761643835616439	18.846575342465755	18.92876712328767	19.013698630136986	19.098630136986301	19.175342465753424	19.260273972602739	19.342465753424658	19.427397260273974	19.509589041095889	19.594520547945205	19.67945205479452	19.761643835616439	19.846575342465755	19.92876712328767	20.013698630136986	20.098630136986301	20.17808219178082	20.263013698630136	20.345205479452055	20.43013698630137	20.512328767123286	20.597260273972601	20.682191780821917	20.764383561643836	20.849315068493151	20.931506849315067	21.016438356164382	21.101369863013698	21.17808219178082	21.263013698630136	21.345205479452055	21.43013698630137	21.512328767123286	21.597260273972601	21.682191780821917	21.764383561643836	21.849315068493151	21.931506849315067	22.016438356164382	22.101369863013698	22.17808219178082	22.263013698630136	22.345205479452055	22.43013698630137	22.512328767123286	22.597260273972601	22.682191780821917	22.764383561643836	22.849315068493151	22.931506849315067	23.016438356164382	23.101369863013698	23.17808219178082	23.263013698630136	23.345205479452055	23.43013698630137	23.512328767123286	23.597260273972601	23.682191780821917	23.764383561643836	23.849315068493151	23.931506849315067	24.016438356164382	24.101369863013698	24.18082191780822	24.265753424657536	24.347945205479451	24.432876712328767	24.515068493150686	24.6	24.684931506849313	24.767123287671232	24.852054794520548	24.934246575342467	25.019178082191782	0	7276	6698	6323	7146	6797	6467	5640	5519	5098	5707	6011	6921.99999999999	6125	5649	6396	5379	5014	4225	4731.7998049999997	6678.2001950000003	4849.6000979999999	4787.2998049999997	4989	7047.8999020000001	6824.3999020000001	8128.2001950000003	7860.6000979999999	6971.7001950000003	5738.6000979999999	6191.2001950000003	6180.7001950000003	5516.5	5785.1000979999999	6397.5	6030.1000979999999	7309.7001950000003	7678.3999020000001	6452.6000979999999	6086.2998049999997	5219.5	6291.3999019999901	5273.2001950000003	5591.2001950000003	5668.7998049999997	4266.2001950000003	4865.7998049999997	5513.2998049999997	6331.3999020000001	7206.2998049999997	7413.7001950000003	7420.6000979999999	7008.2001950000003	7082	7074.3999020000001	7251.1000979999999	7129.5	6472.8999020000001	3605.6999510000001	3581.8999020000001	3933.8000489999999	4817	4988.2001950000003	3580	3591.8999020000001	3069.8000489999999	2971.3999020000001	3364.6000979999999	3304.3999020000001	4109.7001950000003	3822.3000489999999	4291.5	3350.8000489999999	3208.1999510000001	2282.6999510000001	2084.1999510000001	2740.6999510000001	3031	4229.3999020000001	3835.8000489999999	3743.8000489999999	3727.6999510000001	4022	3529.5	3638.3999020000001	3925.6000979999999	4478.2001950000003	3614	3830.6999510000001	3581.5	3393.1999510000001	2798	3116.8999020000001	3663.8000489999999	3554.1999510000001	3822.3000489999999	3703	3765.1999510000001	4278.7998049999997	4196.8999020000001	4197.7001950000003	2863.1000979999999	3459.6000979999999	3836.5	4116.5	3732.6000979999999	4012.8000489999999	4101.8999020000001	4162.6000979999999	3937.3000489999999	3515.1999510000001	3392.3000489999999	3563.3999020000001	3660.3000489999999	3448.8000489999999	3168.8000489999999	3417.1999510000001	3350.3999020000001	3068.1999510000001	2851.1000979999999	3633.1999510000001	3414	2739.3000489999999	2501	2388.3000489999999	1675.599976	2328.1000979999999	3598.1999510000001	5552	2225.6000979999999	2559.1000979999999	2554.5	2453.6000979999999	2397.8000489999999	2386.3999020000001	2092.8999020000001	2143.6000979999999	2125.3999020000001	2000.599976	1986.400024	1863	2039	1999.099976	1961.599976	2093.3000489999999	1935.599976	2040.1999510000001	2071.5	1997.5	2009.1999510000001	2312.5	2431.1999510000001	2119.8999020000001	2118.8000489999999	2164.1000979999999	2232.5	2331.6000979999999	2303	2380.3000489999999	2375.8999020000001	2413.6999510000001	2495.3999020000001	2292.8999020000001	2400.8000489999999	2435.6000979999999	2384.1000979999999	2367.3999020000001	2276.3000489999999	2072.1000979999999	1851.3000489999999	1971.1999510000001	1920.5	1863.099976	1938.5	1989.900024	1786.1999510000001	1778.599976	1670.5	1468.6999510000001	1507	1754.900024	1695.3000489999999	1686.400024	1432.6999510000001	1679.3000489999999	1453	1674.5	1650.3000489999999	1719.6999510000001	1568.400024	1598.400024	1416.400024	1674.6999510000001	1478.6999510000001	1713.099976	1413.400024	1684.5	1617.099976	1674.099976	1498.099976	1710.1999510000001	1397.900024	1391.6999510000001	1726	1470.1999510000001	1559.8000489999999	1584.599976	1568	1698.599976	1684.6999510000001	1567.6999510000001	1541.5	1551.900024	1573.1999510000001	1593.599976	1597.599976	1577.900024	1610.900024	1606.099976	1452.8000489999999	1572.5	1537	1656	1519.599976	1517.400024	1052	1709.599976	1635	1660	1533.8000489999999	1632.6999510000001	1584.6999510000001	1673.099976	1611.400024	1532.1999510000001	1668.1999510000001	1534.8000489999999	1622.400024	1540.1999510000001	1510.6999510000001	1560.400024	1609.400024	1521.3000489999999	1551	1552.900024	1572.900024	1573	1591.1999510000001	1542.400024	1556.3000489999999	1571	1581.8000489999999	1568.5	1717.5	2140.3999020000001	1466	1535.8000489999999	1552.5	1473.599976	1625	1488.900024	1503.099976	1563.1999510000001	1444	1515.3000489999999	1476.3000489999999	1487.099976	1496.8000489999999	1439.1999510000001	1499.599976	1451.900024	1550.8000489999999	1542.099976	1576.3000489999999	1293.099976	1424.400024	1517	1515.3000489999999	1479.5	1447.5	1517.3000489999999	1505.8000489999999	1436.900024	1545	1511.5	1512.1999510000001	1181	1585.400024	1555.099976	1440.400024	1508.099976	1370.5	1495.900024	1485.1999510000001	1413.599976	1531.8000489999999	1442.099976	1468.6999510000001	1402.8000489999999	1380.8000489999999	1375.8000489999999	Match	0	1.1415525111497367E-5	2.2831050222994734E-5	3.4246575334492101E-5	4.5662100465923596E-5	5.7077625577420963E-5	6.849315068891833E-5	7.9908675800415704E-5	9.1324200911913064E-5	1.0273972602341044E-4	1.1526509385463488E-4	1.2934424149746408E-4	1.4513571790901128E-4	1.6282978184578608E-4	1.8271182140268462E-4	2.0500380517548102E-4	2.2999112125907144E-4	2.5808599694593723E-4	2.895738203907768E-4	3.2489852866553383E-4	3.6453576864154807E-4	4.0902460678895195E-4	4.5893581937727431E-4	5.1490360223496821E-4	5.7775240994699633E-4	6.4824327751946288E-4	7.2732749873491594E-4	8.16083206493752E-4	9.1568366311449076E-4	1.0273972602739725E-3	1.1527460679844059E-3	1.2934107052350468E-3	1.4512303399323958E-3	1.6283295281575864E-3	1.8269913749289317E-3	2.0499112125771592E-3	2.3000697615478279E-3	2.5807014206019295E-3	2.8956113647899194E-3	3.2489218670764797E-3	3.6453576864553488E-3	4.0901509386109354E-3	4.5891996448554975E-3	5.1491945712868609E-3	5.7774923896506325E-3	6.482432775234497E-3	7.2734018264869419E-3	8.160895484516378E-3	9.1566780821877945E-3	1.0273972602739725E-2	1.1527587519021712E-2	1.2934170471849589E-2	1.4512366818882882E-2	1.6283136732618751E-2	1.8270008878747308E-2	2.0499270674788506E-2	2.3000570776260758E-2	2.5807045915778822E-2	2.8955986808721544E-2	3.2489155251146068E-2	3.6453418315576441E-2	4.0901414256731099E-2	4.5892154997472227E-2	5.1491850583450488E-2	5.7774797057328672E-2	6.4824391172003573E-2	7.2734145104007206E-2	8.1609049974641704E-2	9.1566875951296062E-2	0.10273972602739725	0.11527587519025698	0.1293416412988373	0.14512373160832795	0.16283149416540504	0.18269993023845615	0.2049927067478452	0.23000558092339005	0.25807052257736707	0.28955989979705471	0.32489155251142082	0.36453430999492215	0.4090142059868101	0.45892148655504372	0.51491837899542692	0.57774793886352727	0.64824384830035719	0.72734154616945024	0.8160906582952745	0.91566875951294069	1.0273972602739727	1.1524931506849412	1.2775890410958897	1.4026849315068581	1.5277808219178066	1.6528767123287751	1.7779726027397236	1.903068493150692	2.0281643835616405	2.153260273972609	2.2783561643835575	2.4034520547945259	2.5285479452054749	2.6536438356164433	2.7787397260273918	2.9038356164383603	3.0289315068493088	3.1540273972602773	3.2791232876712257	3.4042191780821942	3.5293150684931427	3.6544109589041112	3.7795068493150596	3.9046027397260281	4.029698630136977	4.1547945205479451	4.279890410958914	4.4049863013698625	4.5300821917808305	4.655178082191779	4.7802739726027479	4.9053698630136964	5.0304657534246644	5.1555616438356129	5.2806575342465818	5.4057534246575303	5.5308493150684983	5.6559452054794477	5.7810410958904157	5.9061369863013642	6.0312328767123331	6.1563287671232816	6.2814246575342496	6.4065205479451981	6.531616438356167	6.6567123287671155	6.7818082191780835	6.906904109589032	7.0320000000000009	7.1570958904109494	7.2821917808219174	7.4072876712328863	7.5323835616438348	7.6574794520548028	7.7825753424657522	7.9076712328767202	8.0327671232876696	8.1578630136986376	8.2829589041095861	8.4080547945205542	8.5331506849315026	8.6582465753424707	8.7833424657534191	8.9084383561643889	9.0335342465753374	9.1586301369863055	9.2837260273972539	9.408821917808222	9.5339178082191705	9.6590136986301403	9.7841095890410887	9.9092054794520568	10.034301369863005	10.159397260273973	10.284493150684922	10.40958904109589	10.53468493150686	10.659780821917808	10.784876712328776	10.909972602739725	11.035068493150693	11.160164383561641	11.285260273972609	11.410356164383558	11.535452054794527	11.660547945205476	11.785643835616444	11.910739726027392	12.03583561643836	12.160931506849309	12.286027397260279	12.411123287671227	12.536219178082195	12.661315068493144	12.786410958904112	12.91150684931506	13.036602739726028	13.161698630136977	13.286794520547947	13.411890410958895	13.536986301369863	13.662082191780831	13.78717808219178	13.912273972602749	14.037369863013698	14.162465753424666	14.287561643835614	14.412657534246582	14.537753424657531	14.662849315068499	14.787945205479447	14.913041095890417	15.038136986301366	15.163232876712334	15.288328767123282	15.41342465753425	15.538520547945199	15.663616438356168	15.788712328767117	15.913808219178085	16.038904109589033	16.164000000000001	16.289095890410952	16.41419178082192	16.539287671232866	16.664383561643834	16.789479452054803	16.914575342465753	17.039671232876721	17.164767123287671	17.289863013698639	17.414958904109586	17.540054794520554	17.665150684931504	17.790246575342472	17.915342465753422	18.04043835616439	18.165534246575337	18.290630136986305	18.415726027397255	18.540821917808223	18.66591780821917	18.791013698630142	18.916109589041088	19.041205479452056	19.166301369863007	19.291397260273975	19.416493150684921	19.541589041095889	19.66668493150684	19.791780821917808	19.916876712328776	20.041972602739726	20.167068493150694	20.292164383561641	20.417260273972612	20.542356164383559	20.667452054794527	20.792547945205477	20.917643835616445	21.042739726027392	21.16783561643836	21.29293150684931	21.418027397260278	21.543123287671229	21.668219178082197	21.793315068493143	21.918410958904111	22.043506849315062	22.16860273972603	22.29369863013698	22.418794520547948	22.543890410958895	22.668986301369863	22.794082191780813	22.919178082191781	23.044273972602749	23.169369863013699	23.294465753424667	23.419561643835614	23.544657534246582	23.669753424657532	23.7948493150685	23.919945205479451	24.045041095890419	24.170136986301365	24.295232876712333	24.420328767123284	24.545424657534252	24.670520547945198	24.79561643835617	24.920712328767117	25.019178082191782	0	0.17588378664624801	0.14516700822891701	0.13701777083356401	0.13219960977048001	0.12882851483867599	0.12626087897711399	0.12420027562108001	0.122487695798161	0.121028664042358	0.11970311917257399	0.118420300352174	0.11716357666785	0.11593318033370401	0.114727320445867	0.113546272730398	0.112388319931639	0.11125377641621299	0.110140992988537	0.10905031831529199	0.107980166202596	0.10693091574273	0.105901039167156	0.10489094252744199	0.103899152336051	0.102926098502837	0.101970358051895	0.10103238197723	0.10011079439201299	9.9206064886974296E-2	9.83168615374478E-2	9.7443670310512501E-2	9.6585200390554696E-2	9.5741952119981502E-2	9.4912673195438599E-2	9.4097876532145297E-2	9.3296345961570895E-2	9.2508605359108403E-2	9.1733472503170904E-2	9.0971480780164607E-2	9.0221479914442404E-2	8.9484011498007804E-2	8.8757955356498802E-2	8.8043860112214906E-2	8.7340634000315498E-2	8.6648831613825597E-2	8.5967388031775893E-2	8.5296862868819004E-2	8.4636216603859102E-2	8.39860130105681E-2	8.3345236639319503E-2	8.2714454645371999E-2	8.20926744145552E-2	8.1480465790241596E-2	8.0876857845008504E-2	8.0282422484181007E-2	7.9696209411108596E-2	7.9118792038572902E-2	7.8549239758832004E-2	7.7988127090342002E-2	7.7434542455325897E-2	7.6889061585341104E-2	6828.7926356834196	8817.3883185310406	8412.2465600888099	8173.7569161532401	8001.2362652741904	7864.1762198675397	7749.2057736959796	7649.2712231382602	7560.18827547416	7282.3311503550403	6890.9044300641999	6850.9024716521999	6800.5956536065096	6749.1782284750097	6376.4024808854201	6333.3887557203998	6296.1245796388603	7238.6143794632899	7131.0184069180305	6817.1585182981598	6709.2551912178496	6372.5855077467904	5830.8977132329401	5476.5310175693003	5300.5812867425502	5172.9067603549402	5777.8337247825202	6545.7134010044902	6020.4283543065403	6012.5331551131403	5259.2094001593496	4435.5116230575404	5110.5592339529103	5591.5257825504004	4763.2282559270998	6157.6824929246204	7158.7757478275498	7948.9313720426699	6607.65758387607	5896.6142398335396	5939.5847072381903	5591.3326666114899	6215.5571877195898	6739.5166609757098	7310.9663853703996	6138.9194276127801	5476.39462394564	5624.6034997200204	5545.8220810844796	4777.5838095167301	4945.0680985729696	6002.0617988486001	7201.6255190116699	7408.6437444541998	7016.0644201552004	7034.0722972953999	7173.08846578255	6696.6714305211099	3731.5858975061501	3721.64793825273	4777.1455808750197	4128.4558821108503	3429.5524590558298	2994.68137896284	3340.56504875989	3807.4575908915999	3992.56357316408	3762.9669955746199	2983.1213573363798	2139.7168686694399	2809.77730231348	3817.15779529875	3879.5522568966699	3752.8990806132301	3898.6311727889502	3598.3515471201699	4067.3595222549302	3966.5645891884301	3759.3711403105099	3469.8707179624898	2913.0248187807701	3473.23232367216	3664.16643151466	3782.23387549473	3916.5938311421	4265.32802682078	3867.68202840395	3204.9036556925898	3909.9939836037001	3920.7619417019901	4034.24386895102	4162.1631798523204	3870.4108774803899	3440.1261402028399	3598.3867780965202	3555.7843346524401	3265.6518207160202	3407.0111395564099	3057.3176921944901	3337.8245914538602	3299.0614437415102	2597.8795708963398	2214.8542755316398	2092.1733549292999	4114.7751691759304	3640.4652333582499	2527.2318875763399	2517.6467910730598	2428.6892685057501	2232.0018961443502	2166.02759887822	2080.89395326567	1987.20777153259	2004.0614390349699	2031.7959496993001	2080.4163912057202	2014.67759088254	2100.5108657553201	2043.3239858864799	2232.42116582583	2390.4548375418599	2144.1065841654299	2207.8207567326499	2324.21408176262	2357.69558836858	2407.4739525414502	2461.4705628103202	2395.7444272869202	2425.2198386325799	2426.8953981551099	2367.35058626712	2172.9906472722701	1915.79491663454	1961.9679479108299	1908.17193242744	1993.68687227599	1814.9004835773901	1734.01582262993	1510.3525417297001	1682.08976043238	1726.7700937744	1548.8874472950399	1627.7232986454101	1609.31091449785	1694.62032491083	1650.5039308647199	1567.7429345518201	1588.8573602868701	1573.3084600320799	1548.8663453423301	1666.8104870171601	1667.13902940972	1576.1157407946901	1541.0141895420099	1483.8383572027999	1595.14981215185	1568.92233006275	1584.5596105867701	1699.2516936131401	1619.81665700182	1548.31775433346	1566.74050745933	1595.6070023269299	1585.2642347024801	1605.1830706691601	1505.6207559791401	1553.57139891108	1608.73898033968	1521.0316013930201	1223.4349075422101	1646.95314555041	1647.4055197590999	1562.8826788358199	1595.17272228359	1643.15038618773	1548.72406032964	1616.5693820543499	1573.43991260754	1522.8898056681101	1525.8570356693101	1570.3662438083099	1522.7817151562999	1544.1411995092701	1558.2924803589999	1562.0647306005201	1530.8592146884901	1554.4274838761601	1554.6073342914999	1796.07348192164	1707.7771842439699	1507.15915338891	1479.60630572787	1560.76971945375	1472.0384551617799	1505.64348648846	1460.3839276422	1458.8851687935401	1467.8983760265201	1431.2382227708399	1441.81670802188	1516.38640186979	1533.4639556703401	1309.3849374031199	1449.3642452245299	1475.2308450688099	1425.65965693212	1479.35139736219	1428.7226429658399	1499.2620387762199	1476.8374372533899	1267.0647249742599	1537.5267292123101	1428.23365254637	1384.2158655360399	1447.2472901594199	1400.0727743817099	1462.03922922796	1415.58198233129	1360.52898101559	1334.8606477081701	Time (years)


Water Injection Rate (MSTB/d)




Original Data	0	8.4931506849315067E-2	0.16438356164383561	0.24931506849315069	0.33150684931506852	0.41643835616438357	0.49863013698630138	0.58356164383561648	0.66849315068493154	0.75068493150684934	0.83561643835616439	0.9178082191780822	1.0027397260273974	1.0876712328767124	1.16438356164384	1.2493150684931507	1.3315068493150686	1.4164383561643836	1.4986301369863013	1.5835616438356164	1.6684931506849314	1.7506849315068493	1.8356164383561644	1.9178082191780821	2.0027397260273974	2.0876712328767124	2.1643835616438358	2.2493150684931509	2.3315068493150686	2.4164383561643836	2.4986301369863013	2.5835616438356164	2.6684931506849314	2.7506849315068491	2.8356164383561642	2.9178082191780823	3.0027397260273974	3.0876712328767124	3.1643835616438358	3.2493150684931509	3.3315068493150686	3.4164383561643836	3.4986301369863013	3.5835616438356164	3.6684931506849314	3.7506849315068491	3.8356164383561642	3.9178082191780823	4.0027397260273974	4.087671232876712	4.1671232876712327	4.2520547945205482	4.3342465753424655	4.419178082191781	4.5013698630136982	4.5863013698630137	4.6712328767123283	4.7534246575342465	4.838356164383562	4.9205479452054792	5.0054794520547947	5.0904109589041093	5.1671232876712327	5.2520547945205482	5.3342465753424655	5.419178082191781	5.5013698630136982	5.5863013698630137	5.6712328767123283	5.7534246575342465	5.838356164383562	5.9205479452054792	6.0054794520547947	6.0904109589041093	6.1671232876712327	6.2520547945205482	6.3342465753424655	6.419178082191781	6.5013698630136982	6.5863013698630137	6.6712328767123283	6.7534246575342465	6.838356164383562	6.9205479452054792	7.0054794520547947	7.0904109589041093	7.1671232876712327	7.2520547945205482	7.3342465753424655	7.419178082191781	7.5013698630136982	7.5863013698630137	7.6712328767123283	7.7534246575342465	7.838356164383562	7.9205479452054792	8.0054794520547947	8.0904109589041102	8.169863013698631	8.2547945205479447	8.3369863013698637	8.4219178082191775	8.5041095890410965	8.5890410958904102	8.6739726027397257	8.7561643835616429	8.8410958904109584	8.9232876712328775	9.0082191780821912	9.0931506849315067	9.169863013698631	9.2547945205479447	9.3369863013698637	9.4219178082191775	9.5041095890410965	9.5890410958904102	9.6739726027397257	9.7561643835616429	9.8410958904109584	9.9232876712328775	10.008219178082191	10.093150684931507	10.169863013698631	10.254794520547945	10.336986301369864	10.421917808219177	10.504109589041096	10.58904109589041	10.673972602739726	10.756164383561643	10.841095890410958	10.923287671232877	11.008219178082191	11.093150684931507	11.169863013698631	11.254794520547945	11.336986301369864	11.421917808219177	11.504109589041096	11.58904109589041	11.673972602739726	11.756164383561643	11.841095890410958	11.923287671232877	12.008219178082191	12.093150684931507	12.172602739726027	12.257534246575343	12.33972602739726	12.424657534246576	12.506849315068493	12.591780821917808	12.676712328767124	12.758904109589041	12.843835616438357	12.926027397260274	13.010958904109589	13.095890410958905	13.172602739726027	13.257534246575343	13.33972602739726	13.424657534246576	13.506849315068493	13.591780821917808	13.676712328767124	13.758904109589041	13.843835616438357	13.926027397260274	14.010958904109589	14.095890410958905	14.172602739726027	14.257534246575343	14.33972602739726	14.424657534246576	14.506849315068493	14.591780821917808	14.676712328767124	14.758904109589041	14.843835616438357	14.926027397260274	15.010958904109589	15.095890410958905	15.172602739726027	15.257534246575343	15.33972602739726	15.424657534246576	15.506849315068493	15.591780821917808	15.676712328767124	15.758904109589041	15.843835616438357	15.926027397260274	16.010958904109589	16.095890410958905	16.175342465753424	16.260273972602739	16.342465753424658	16.427397260273974	16.509589041095889	16.594520547945205	16.67945205479452	16.761643835616439	16.846575342465755	16.92876712328767	17.013698630136986	17.098630136986301	17.175342465753424	17.260273972602739	17.342465753424658	17.427397260273974	17.509589041095889	17.594520547945205	17.67945205479452	17.761643835616439	17.846575342465755	17.92876712328767	18.013698630136986	18.098630136986301	18.175342465753424	18.260273972602739	18.342465753424658	18.427397260273974	18.509589041095889	18.594520547945205	18.67945205479452	18.761643835616439	18.846575342465755	18.92876712328767	19.013698630136986	19.098630136986301	19.175342465753424	19.260273972602739	19.342465753424658	19.427397260273974	19.509589041095889	19.594520547945205	19.67945205479452	19.761643835616439	19.846575342465755	19.92876712328767	20.013698630136986	20.098630136986301	20.17808219178082	20.263013698630136	20.345205479452055	20.43013698630137	20.512328767123286	20.597260273972601	20.682191780821917	20.764383561643836	20.849315068493151	20.931506849315067	21.016438356164382	21.101369863013698	21.17808219178082	21.263013698630136	21.345205479452055	21.43013698630137	21.512328767123286	21.597260273972601	21.682191780821917	21.764383561643836	21.849315068493151	21.931506849315067	22.016438356164382	22.101369863013698	22.17808219178082	22.263013698630136	22.345205479452055	22.43013698630137	22.512328767123286	22.597260273972601	22.682191780821917	22.764383561643836	22.849315068493151	22.931506849315067	23.016438356164382	23.101369863013698	23.17808219178082	23.263013698630136	23.345205479452055	23.43013698630137	23.512328767123286	23.597260273972601	23.682191780821917	23.764383561643836	23.849315068493151	23.931506849315067	24.016438356164382	24.101369863013698	24.18082191780822	24.265753424657536	24.347945205479451	24.432876712328767	24.515068493150686	24.6	24.684931506849313	24.767123287671232	24.852054794520548	24.934246575342467	25.019178082191782	1890.5936280000001	2259.1442870000001	2236.686768	2221.873047	2265.9252929999998	2252.4916990000002	2238.6635740000002	2199.4533689999998	2194.4616700000001	2174.689453	2205.9458009999998	2223.063232	2270.6679690000001	2233.8549800000001	2211.0981449999999	2249.3420409999999	2200.6584469999998	2182.7404790000001	2143.7109380000002	2168.8325199999999	2267.3439939999998	2179.4641109999998	2176.0295409999999	2186.7822270000001	2290.97876	2283.8085940000001	2350.969971	2341.710693	2299.7778320000002	2239.2624510000001	2261.781982	2262.7937010000001	2230.88501	2244.7075199999999	2276.6884770000001	2260.3481449999999	2325.5803219999998	2347.320557	2288.7607419999999	2271.0190429999998	2228.4221189999998	2282.0554200000001	2233.2470699999999	2249.3488769999999	2254.4514159999999	2185.530029	2214.6977539999998	2248.0988769999999	2290.8718260000001	2337.2983399999998	2350.696289	2353.7983399999998	2335.5109859999998	2340.9086910000001	2342.4406739999999	2353.2004390000002	2349.171875	2318.116943	2175.455078	2171.484375	2188.3454590000001	2232.890625	2242.8488769999999	2173.608643	2173.3095699999999	2147.3408199999999	2142.0048830000001	2161.6445309999999	2159.2932129999999	2200.0407709999999	2187.3969729999999	2211.5485840000001	2166.0166020000001	2158.7541500000002	2112.7392580000001	2101.919922	2134.3400879999999	2149.744385	2210.563232	2193.2670899999998	2189.6667480000001	2189.789307	2205.4401859999998	2182.2250979999999	2188.1440429999998	2203.4194339999999	2232.1713869999999	2190.8015140000002	2201.8745119999999	2190.398682	2181.506836	2152.2189939999998	2167.8969729999999	2195.8928219999998	2191.8259280000002	2206.0534670000002	2201.3652339999999	2205.349365	2231.9509280000002	2229.5595699999999	2230.8203130000002	2165.2504880000001	2194.2651369999999	2214.0200199999999	2229.2565920000002	2211.4343260000001	2226.1140140000002	2231.7145999999998	2235.9780270000001	2225.8840329999998	2205.498047	2199.592529	2208.6083979999999	2214.3095699999999	2204.6047359999998	2191.1552729999999	2203.8439939999998	2201.3845209999999	2187.9216310000002	2177.3432619999999	2216.6501459999999	2207.2456050000001	2174.2055660000001	2162.046875	2156.3623050000001	2120.758789	2152.6770019999999	2217.0151369999999	2316.992432	2154.7202149999998	2169.2260740000002	2169.2624510000001	2164.5795899999998	2161.9848630000001	2161.6071780000002	2147.1999510000001	2149.638672	2148.9938959999999	2143.01001	2142.3955080000001	2136.5122070000002	2145.46875	2143.9436040000001	2142.475586	2149.4440920000002	2142.150635	2147.6601559999999	2149.6796880000002	2146.485107	2147.470703	2163.029297	2169.8654790000001	2155.0634770000001	2155.1723630000001	2157.874268	2161.7761230000001	2167.391357	2166.6445309999999	2170.9514159999999	2171.399414	2173.8386230000001	2178.553711	2169.0998540000001	2174.8652339999999	2177.2016600000002	2175.255615	2174.9914549999999	2170.9702149999998	2161.2158199999999	2150.3195799999999	2156.2722170000002	2154.1381839999999	2151.4816890000002	2155.4411620000001	2158.3520509999998	2148.6684570000002	2148.5131839999999	2143.4013669999999	2133.484375	2135.3547359999998	2148.0036620000001	2145.5185550000001	2145.3469239999999	2133.0085450000001	2145.2890630000002	2134.4711910000001	2145.5566410000001	2144.923096	2148.828125	2141.7597660000001	2143.4499510000001	2134.6896969999998	2147.6289059999999	2138.3813479999999	2150.1779790000001	2135.7526859999998	2149.2678219999998	2146.53125	2149.7714839999999	2141.4719239999999	2152.227539	2137.1560060000002	2136.813232	2153.6921390000002	2141.6267090000001	2146.203125	2147.7844239999999	2147.2702640000002	2154.13501	2153.94751	2148.5551759999998	2147.4279790000001	2148.1501459999999	2149.4970699999999	2150.8610840000001	2151.3696289999998	2150.6965329999998	2152.6384280000002	2152.7524410000001	2145.4528810000002	2151.5664059999999	2150.2585450000001	2156.5666500000002	2150.185547	2150.2229000000002	2127.2114259999998	2159.7998050000001	2156.976318	2158.6120609999998	2152.7971189999998	2157.9545899999998	2155.9782709999999	2160.6608890000002	2158.078125	2154.4401859999998	2161.5471189999998	2155.3408199999999	2159.8955080000001	2156.1848140000002	2154.985107	2157.7446289999998	2160.5688479999999	2156.5390630000002	2158.279297	2158.7407229999999	2160.0854490000002	2160.451172	2161.6889649999998	2159.5739749999998	2160.499268	2161.6118160000001	2162.522461	2162.1896969999998	2169.9296880000002	2191.57251	2158.9506839999999	2162.2509770000001	2163.4008789999998	2159.7358399999998	2167.5048830000001	2161.1945799999999	2162.0471189999998	2165.298096	2159.719482	2163.4982909999999	2161.9213869999999	2162.6904300000001	2163.4323730000001	2160.8186040000001	2164.032471	2161.9643550000001	2167.1865229999999	2167.1499020000001	2169.2253420000002	2155.451904	2161.9492190000001	2166.8945309999999	2167.234375	2165.8227539999998	2164.5354000000002	2168.2617190000001	2168.1147460000002	2165.0310060000002	2170.6689449999999	2169.4433589999999	2169.7277829999998	2153.5065920000002	2173.5432129999999	2172.6354980000001	2167.321289	2170.8967290000001	2164.4057619999999	2170.763672	2170.6408689999998	2167.3354490000002	2173.4833979999999	2169.4765630000002	2171.0905760000001	2168.1677249999998	2167.2321780000002	2167.1872560000002	Match	0	1.1415525111497367E-5	2.2831050222994734E-5	3.4246575334492101E-5	4.5662100465923596E-5	5.7077625577420963E-5	6.849315068891833E-5	7.9908675800415704E-5	9.1324200911913064E-5	1.0273972602341044E-4	1.1526509385463488E-4	1.2934424149746408E-4	1.4513571790901128E-4	1.6282978184578608E-4	1.8271182140268462E-4	2.0500380517548102E-4	2.2999112125907144E-4	2.5808599694593723E-4	2.895738203907768E-4	3.2489852866553383E-4	3.6453576864154807E-4	4.0902460678895195E-4	4.5893581937727431E-4	5.1490360223496821E-4	5.7775240994699633E-4	6.4824327751946288E-4	7.2732749873491594E-4	8.16083206493752E-4	9.1568366311449076E-4	1.0273972602739725E-3	1.1527460679844059E-3	1.2934107052350468E-3	1.4512303399323958E-3	1.6283295281575864E-3	1.8269913749289317E-3	2.0499112125771592E-3	2.3000697615478279E-3	2.5807014206019295E-3	2.8956113647899194E-3	3.2489218670764797E-3	3.6453576864553488E-3	4.0901509386109354E-3	4.5891996448554975E-3	5.1491945712868609E-3	5.7774923896506325E-3	6.482432775234497E-3	7.2734018264869419E-3	8.160895484516378E-3	9.1566780821877945E-3	1.0273972602739725E-2	1.1527587519021712E-2	1.2934170471849589E-2	1.4512366818882882E-2	1.6283136732618751E-2	1.8270008878747308E-2	2.0499270674788506E-2	2.3000570776260758E-2	2.5807045915778822E-2	2.8955986808721544E-2	3.2489155251146068E-2	3.6453418315576441E-2	4.0901414256731099E-2	4.5892154997472227E-2	5.1491850583450488E-2	5.7774797057328672E-2	6.4824391172003573E-2	7.2734145104007206E-2	8.1609049974641704E-2	9.1566875951296062E-2	0.10273972602739725	0.11527587519025698	0.1293416412988373	0.14512373160832795	0.16283149416540504	0.18269993023845615	0.2049927067478452	0.23000558092339005	0.25807052257736707	0.28955989979705471	0.32489155251142082	0.36453430999492215	0.4090142059868101	0.45892148655504372	0.51491837899542692	0.57774793886352727	0.64824384830035719	0.72734154616945024	0.8160906582952745	0.91566875951294069	1.0273972602739727	1.1524931506849412	1.2775890410958897	1.4026849315068581	1.5277808219178066	1.6528767123287751	1.7779726027397236	1.903068493150692	2.0281643835616405	2.153260273972609	2.2783561643835575	2.4034520547945259	2.5285479452054749	2.6536438356164433	2.7787397260273918	2.9038356164383603	3.0289315068493088	3.1540273972602773	3.2791232876712257	3.4042191780821942	3.5293150684931427	3.6544109589041112	3.7795068493150596	3.9046027397260281	4.029698630136977	4.1547945205479451	4.279890410958914	4.4049863013698625	4.5300821917808305	4.655178082191779	4.7802739726027479	4.9053698630136964	5.0304657534246644	5.1555616438356129	5.2806575342465818	5.4057534246575303	5.5308493150684983	5.6559452054794477	5.7810410958904157	5.9061369863013642	6.0312328767123331	6.1563287671232816	6.2814246575342496	6.4065205479451981	6.531616438356167	6.6567123287671155	6.7818082191780835	6.906904109589032	7.0320000000000009	7.1570958904109494	7.2821917808219174	7.4072876712328863	7.5323835616438348	7.6574794520548028	7.7825753424657522	7.9076712328767202	8.0327671232876696	8.1578630136986376	8.2829589041095861	8.4080547945205542	8.5331506849315026	8.6582465753424707	8.7833424657534191	8.9084383561643889	9.0335342465753374	9.1586301369863055	9.2837260273972539	9.408821917808222	9.5339178082191705	9.6590136986301403	9.7841095890410887	9.9092054794520568	10.034301369863005	10.159397260273973	10.284493150684922	10.40958904109589	10.53468493150686	10.659780821917808	10.784876712328776	10.909972602739725	11.035068493150693	11.160164383561641	11.285260273972609	11.410356164383558	11.535452054794527	11.660547945205476	11.785643835616444	11.910739726027392	12.03583561643836	12.160931506849309	12.286027397260279	12.411123287671227	12.536219178082195	12.661315068493144	12.786410958904112	12.91150684931506	13.036602739726028	13.161698630136977	13.286794520547947	13.411890410958895	13.536986301369863	13.662082191780831	13.78717808219178	13.912273972602749	14.037369863013698	14.162465753424666	14.287561643835614	14.412657534246582	14.537753424657531	14.662849315068499	14.787945205479447	14.913041095890417	15.038136986301366	15.163232876712334	15.288328767123282	15.41342465753425	15.538520547945199	15.663616438356168	15.788712328767117	15.913808219178085	16.038904109589033	16.164000000000001	16.289095890410952	16.41419178082192	16.539287671232866	16.664383561643834	16.789479452054803	16.914575342465753	17.039671232876721	17.164767123287671	17.289863013698639	17.414958904109586	17.540054794520554	17.665150684931504	17.790246575342472	17.915342465753422	18.04043835616439	18.165534246575337	18.290630136986305	18.415726027397255	18.540821917808223	18.66591780821917	18.791013698630142	18.916109589041088	19.041205479452056	19.166301369863007	19.291397260273975	19.416493150684921	19.541589041095889	19.66668493150684	19.791780821917808	19.916876712328776	20.041972602739726	20.167068493150694	20.292164383561641	20.417260273972612	20.542356164383559	20.667452054794527	20.792547945205477	20.917643835616445	21.042739726027392	21.16783561643836	21.29293150684931	21.418027397260278	21.543123287671229	21.668219178082197	21.793315068493143	21.918410958904111	22.043506849315062	22.16860273972603	22.29369863013698	22.418794520547948	22.543890410958895	22.668986301369863	22.794082191780813	22.919178082191781	23.044273972602749	23.169369863013699	23.294465753424667	23.419561643835614	23.544657534246582	23.669753424657532	23.7948493150685	23.919945205479451	24.045041095890419	24.170136986301365	24.295232876712333	24.420328767123284	24.545424657534252	24.670520547945198	24.79561643835617	24.920712328767117	25.019178082191782	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	1890.59	2180.27202914698	2200.78409394048	2211.9724030298198	2219.9935932356898	2226.4079432806102	2231.8530937474402	2236.65291574613	2240.9945788054802	2244.9960113949701	2225.1981652392701	2226.25216314309	2228.5731308859699	2231.1034816229298	2233.6812623077499	2219.2424362689699	2220.93435492053	2222.9454715506399	2263.3622780311398	2267.3609951456801	2254.4141821469102	2244.2746420992999	2243.0599328838998	2206.12196901381	2200.0331447118801	2181.48031916739	2207.91712002441	2225.7058815598398	2273.3165884529499	2217.3660654562	2253.25355825413	2189.1980179084899	2149.5761033601102	2262.3011531905199	2184.4538736037798	2189.6509923182002	2291.20666408838	2347.5798353201399	2345.13882021679	2248.68153338806	2266.7736589465699	2237.3581603613802	2248.8161852713401	2264.07488325745	2327.3191428595301	2295.14353467107	2275.8866790746301	2282.4941949802101	2237.5835080852398	2256.5479089314899	2190.26462824076	2247.5070237152599	2291.5375092412701	2349.5235576412401	2356.0985778998702	2343.1280789883099	2345.7403481020201	2351.7395199594598	2322.29088976195	2178.7093723542398	2190.8615934670702	2242.05189951487	2176.40792874727	2150.6988828967001	2143.1234916630001	2159.18654712343	2198.8208823875402	2209.1487941130499	2167.2952955761202	2117.0706740164701	2102.9688992864199	2147.5936053286	2208.22794946669	2189.1657873863201	2189.9325018521499	2183.5744129907998	2188.5079943169899	2229.46092047106	2191.9595339811099	2191.325467999	2182.2979209856699	2167.5341682140402	2195.15983508505	2204.38925874507	2201.3161791739499	2229.4177490484099	2229.5134891809898	2170.2486276230602	2194.5150126007402	2227.2901641595599	2211.9010407217202	2230.8050677237802	2235.9910795399401	2207.3273106589099	2200.3990998251802	2213.6063911092701	2204.8453753437002	2202.8811038103199	2201.1990377628899	2178.08274289669	2215.3445588980799	2176.12962452904	2162.4437226557302	2123.2793941733698	2151.5200168391598	2305.7879314984498	2157.2007643902498	2169.3376365239901	2164.2514366085602	2160.9600214914199	2146.8840259189601	2148.2100351051099	2142.34734997746	2136.0269628496899	2144.3181713037102	2141.3798524109902	2148.1759365737398	2146.0508548840698	2148.5277715839002	2146.1948848135598	2161.5893852905101	2154.8150089206301	2154.5634436066298	2160.52051949105	2166.4347259748401	2169.7209761302302	2170.7899345610899	2177.4228099400498	2168.9534447159599	2176.4043927708499	2174.9882633160801	2170.7458310669499	2161.1483251525301	2155.6612361084999	2153.6963664380801	2154.62644370518	2157.8283834887102	2148.0405621587302	2142.9935704869299	2134.7619892340299	2146.88676475997	2144.4913813988901	2132.6609134249802	2134.3550785099901	2144.8129078419502	2147.6828191786599	2141.2801458017502	2134.6679781226799	2146.8389816683698	2148.7993919995401	2135.6438485704898	2146.0095888144501	2149.3082600755902	2150.9895969035701	2137.15580996567	2151.9909038231199	2141.4732709048399	2147.22175033445	2147.1152285111398	2153.54688827881	2148.61255935401	2148.11270888131	2149.6091952080801	2151.36164216714	2151.0038010028602	2152.9359761974001	2146.0460657440699	2150.5125858962701	2156.7358758099799	2150.6548204697901	2128.4016037709798	2156.89960727068	2158.99587385321	2158.0590194481101	2156.6106634453099	2158.69523765034	2155.2795484070598	2156.2497055010999	2160.6015851535899	2155.8063226652398	2158.49522430973	2157.4588768180502	2159.1162443017602	2160.6590557601999	2161.2845691333	2160.5139581693102	2161.5337164518	2163.2846429153801	2163.2485193969401	2190.6310354143102	2160.7445485267599	2164.4912758653099	2161.0374228741498	2162.5549651032402	2163.2655600312	2161.20391172786	2164.66324508666	2163.7706904851898	2164.7247687916301	2165.1458965649499	2163.4868613962699	2168.4321657170299	2170.7197297459602	2163.2870006645499	2168.41616327457	2167.4114191148401	2166.2680748286698	2169.6291612664199	2166.8218425355799	2171.0232966148101	2171.5582175928498	2174.16997191378	2174.4533917736499	2172.5656642643198	2166.5724012665401	2172.5065689912299	2169.5840978486299	2171.6941397084802	2173.2175008547601	2169.4324554639102	2169.3741060327502	Time (year)


Pressure (psia)




Pressure	367.69343065693403	767.33968205206997	1101.6301135941701	1424.0603887255199	1872.4813027744201	2434.6257536961998	3029.25799802849	3559.3975699349999	3860.3344747801898	3911.0670762928798	3892.7288332173498	4229.0903656012797	5060.44810599626	5296.8134495641298	5788.5340127388499	6948.1945540267398	8205.2932135512401	8835.4870586202596	7267.8276535898303	7557.6584748005698	9441.8999814008894	9670.6161070677099	8186.6128746368304	7450.8590726925104	7253.1088058285704	7126.1625022773596	8062.3044065560098	9804.3670917424697	10823.980842483999	10796.762271004	11802.2533391531	12587.888978593999	12030.563079389	12155.7235020894	11678.1839335116	10745.4333696865	11762.467309358701	13631.312974243599	15504.3385961816	15590.8765736772	15883.6166821642	17284.9006638338	17043.092361084098	21821.5869454454	17468.8155132061	14821.880466991501	15757.049205224001	16793.973633310801	17265.916206925998	25573.0473689028	35073.3250239103	27526.3200381278	38487.244449154801	46494.599968001603	42820.2154805272	36680.896390544804	38832.637437587997	54918.967631314903	63207.527639641303	42599.9152161659	41560.154648018899	41362.935865764797	45486.622313715401	39458.628227041299	45881.564420684001	58729.005434247403	48116.352992844797	45156.053807476397	52702.7038728384	47768.9117450954	47882.611351761101	53318.114302012902	56068.568705283702	62649.885282663097	70908.159089476001	69370.843708370405	106390.11609018	47918.355448738002	87152.838480675404	101063.47113612801	115090.76653404599	117317.713988399	114436.54059037199	100488.431394878	109896.932289709	102990.70998260799	105860.264900504	108509.811271321	130998.84461650001	136496.630535423	174882.70869178901	169115.58847281299	161862.87357620499	168542.792667195	171424.12619654799	171906.84013348	164101.57377671101	177158.785282047	185289.37443460399	223211.45923206001	180359.80094795101	186039.759102037	193402.462309269	193976.53896765201	168670.311114996	205592.20771538501	212105.459506819	231967.85160611599	216773.94618070999	215486.03353207	219568.83672422601	27.3520048735285	27.705946940889	27.913692078335998	28.074137291631601	28.274646569360801	28.508619234189698	28.735370000081801	28.918941569328101	29.0127856247335	29.025932755111999	29.021378987065699	29.105688023958098	29.315536850050002	29.374718635723799	29.4921345880473	29.773575819374202	30.009772487400099	30.1628741548741	29.833528382416901	29.885025632500302	30.3009697217168	30.349641793014399	30.005776433990999	29.865690081644601	29.830938290470101	29.810075925769901	29.982969912924901	30.377165195567901	30.566144408812399	30.560707037406399	30.751297683919699	30.9007132333413	30.795124200121101	30.818196585730998	30.728665636877398	30.551476908205899	30.7437268788381	31.104872423826901	31.438687513215601	31.455556464082001	31.508561377154901	31.763095972151699	31.719271925075901	32.595688686952798	31.796399393497399	31.315411583864599	31.4857337380753	31.674252151097999	31.7595937189128	33.333573059225202	35.089287870130597	33.696894072986197	35.698750707159398	37.0544608431413	36.421366260605097	35.378497307440902	35.760473617554297	38.513512346925602	39.957775930092602	36.383903933943898	36.212227292759898	36.1793769816489	36.877199545166	35.865224871327499	36.944852504920803	39.177446933689403	37.3358661707395	36.821409994393598	38.122863913455902	37.279149869615303	37.298144712367602	38.229588170175198	38.7162689771015	39.859909866995601	41.305921772118303	41.039704948875901	47.394015599209098	37.303899585404302	44.124085485155398	46.490253133129698	48.877181228189698	49.2596333274087	48.765148193974497	46.3922930942284	47.995841716266298	46.819143132414602	47.302193667819701	47.7615189782573	51.594097351638098	52.528352185779497	59.0199387101528	58.041542140642598	56.823279536063403	57.945659973692798	58.432805205292901	58.514142145331697	57.199659438071699	59.406094438972303	60.765083377560302	67.080379273285999	59.940901506477701	60.890623614191398	62.119048893634698	62.2147346186837	57.966937690646503	64.150799084269494	65.235904803508205	68.553158901053393	66.009168546799302	65.796132720901895	66.471058575417402	Derivative	367.69343065693403	767.33968205206997	1101.6301135941701	1424.0603887255199	1872.4813027744201	2434.6257536961998	3029.25799802849	3559.3975699349999	3860.3344747801898	3911.0670762928798	3892.7288332173498	4229.0903656012797	5060.44810599626	5296.8134495641298	5788.5340127388499	6948.1945540267398	8205.2932135512401	8835.4870586202596	7267.8276535898303	7557.6584748005698	9441.8999814008894	9670.6161070677099	8186.6128746368304	7450.8590726925104	7253.1088058285704	7126.1625022773596	8062.3044065560098	9804.3670917424697	10823.980842483999	10796.762271004	11802.2533391531	12587.888978593999	12030.563079389	12155.7235020894	11678.1839335116	10745.4333696865	11762.467309358701	13631.312974243599	15504.3385961816	15590.8765736772	15883.6166821642	17284.9006638338	17043.092361084098	21821.5869454454	17468.8155132061	14821.880466991501	15757.049205224001	16793.973633310801	17265.916206925998	25573.0473689028	35073.3250239103	27526.3200381278	38487.244449154801	46494.599968001603	42820.2154805272	36680.896390544804	38832.637437587997	54918.967631314903	63207.527639641303	42599.9152161659	41560.154648018899	41362.935865764797	45486.622313715401	39458.628227041299	45881.564420684001	58729.005434247403	48116.352992844797	45156.053807476397	52702.7038728384	47768.9117450954	47882.611351761101	53318.114302012902	56068.568705283702	62649.885282663097	70908.159089476001	69370.843708370405	106390.11609018	47918.355448738002	87152.838480675404	101063.47113612801	115090.76653404599	117317.713988399	114436.54059037199	100488.431394878	109896.932289709	102990.70998260799	105860.264900504	108509.811271321	130998.84461650001	136496.630535423	174882.70869178901	169115.58847281299	161862.87357620499	168542.792667195	171424.12619654799	171906.84013348	164101.57377671101	177158.785282047	185289.37443460399	223211.45923206001	180359.80094795101	186039.759102037	193402.462309269	193976.53896765201	168670.311114996	205592.20771538501	212105.459506819	231967.85160611599	216773.94618070999	215486.03353207	219568.83672422601	0.41850149604991499	0.54371588715838803	0.60401659716732103	0.67698803094184901	0.81349919435922502	0.97113226468467195	1.0955363897463199	1.11166961578742	1.13205278981149	1.1306823088922799	1.13105807546874	1.1253981078400399	1.25187391071177	1.31961272845013	1.4102164001811699	1.4779741975449201	1.5400194878695499	1.9732828832529701	1.3920220095392399	1.5668901329262299	2.4273191646299801	2.43819817162285	1.7050557226049201	1.71545702987777	1.3909545727629999	1.3209263256800801	1.6384015956292	2.0161871655177301	2.13603202589952	2.13355439242051	2.2630855556829701	2.48509950370007	2.3862997573497799	2.3978696012837499	2.2342236588505702	1.9869160963436501	2.2540630434405	2.5258157699977701	2.8049111604946302	2.82054404812023	2.8943391953543798	3.16280179241416	3.12817330315979	4.0125501676067197	3.2099035847718498	2.69952949935786	2.79496545930188	3.1184544469014202	3.21712108611128	4.86654417835204	6.3682161448111296	5.1576117131030799	6.7399189189991002	7.5797827790559298	6.8502067491471896	6.0991395456177298	6.3669745720451303	9.6019496093743104	10.9482719076734	7.1398154747356903	6.8901988842836097	6.88889909585094	7.7956715187555501	6.4515486579886403	7.8735780423210802	10.061591326399199	8.1395064855614692	7.6455722418294796	9.1885258733717095	8.0318802754306908	8.0604101542429003	9.2409206157851997	9.7598235499356303	10.953611140431899	12.4560310021518	12.2088808599164	17.411539501862698	7.65743621801046	15.070231806862999	17.249375163101199	19.5119354946928	19.919586534161901	19.394173210288699	16.945370497747501	18.852974239964901	17.387313774124902	18.026730106024701	18.6140663452966	22.460881285490199	23.380465728024198	29.641137137930201	28.7084955086729	27.408630590826299	28.615739951214302	29.085269557916199	29.163243921017798	27.7721530659257	30.0004810461608	31.159359521799299	36.844361842587503	30.014879990015402	30.978175010569	32.4286004598532	32.518824668747598	28.336374004124799	34.490233778104503	35.192818401876501	39.097087907951199	35.860575795432197	35.673882168644802	0	Material-Balance Time (hr)


 Integ. Δp/q, Deriv (Integral) (psi)




Normalized rate	735.38686131386896	1534.6793641041399	2203.2602271883502	2848.1207774510499	3744.9626055488502	4869.2515073924096	6058.5159960569899	7118.7951398700097	7720.6689495603896	7822.1341525857597	7785.4576664346996	8458.1807312025703	10120.8962119925	10593.6268991282	11577.0680254777	13896.3891080535	16410.586427102498	17670.974117240501	14535.655307179601	15115.3169496011	18883.799962801699	19341.232214135402	16373.225749273601	14901.718145385001	14506.217611657101	14252.325004554699	16124.608813112	19608.734183484899	21647.961684967901	21593.524542007999	23604.506678306301	25175.7779571881	24061.126158777999	24311.447004178899	23356.3678670232	21490.866739372999	23524.934618717401	27262.625948487199	31008.6771923632	31181.753147354499	31767.233364328498	34569.801327667701	34086.184722168298	43643.173890890903	34937.6310264122	29643.760933983001	31514.098410448001	33587.947266621602	34531.832413851997	51146.094737805601	70146.6500478206	55052.640076255702	76974.488898309704	92989.199936003206	85640.430961054401	73361.792781089505	77665.274875176096	109837.93526262901	126415.05527928199	85199.830432331801	83120.3092960379	82725.871731529696	90973.244627430802	78917.256454082701	91763.128841368103	117458.01086849401	96232.705985689594	90312.107614952794	105405.407745676	95537.8234901908	95765.222703522202	106636.22860402599	112137.137410567	125299.77056532601	141816.318178952	138741.68741674101	212780.232180361	95836.710897476005	174305.67696134999	202126.942272257	230181.53306809301	234635.42797679899	228873.08118074501	200976.86278975601	219793.864579418	205981.41996521701	211720.52980100899	217019.62254264299	261997.68923300001	272993.26107084699	349765.41738357802	338231.17694562598	323725.74715241097	337085.58533438999	342848.25239309599	343813.68026695901	328203.14755342301	354317.57056409499	370578.74886920903	446422.91846412001	360719.601895903	372079.51820407499	386804.92461853899	387953.07793530403	337340.622229992	411184.41543076898	424210.91901363799	463935.70321223198	433547.89236142102	430972.06706413999	439137.67344845203	3.59811791197251E-2	3.5372094720609898E-2	3.50751178784885E-2	3.4801486960189497E-2	3.4377950454704397E-2	3.3912636023968198E-2	3.35120698924911E-2	3.3227258621631603E-2	3.3167801968977603E-2	3.32844801083498E-2	3.3398879175771598E-2	3.3190599855383598E-2	3.2640218578560302E-2	3.2630169980050999E-2	3.2396645147869801E-2	3.1756689210521202E-2	3.11789098261777E-2	3.1017720218366601E-2	3.2054967975131202E-2	3.1868636655544902E-2	3.0877128101256601E-2	3.0929655572879002E-2	3.1797408346652498E-2	3.2165586454921201E-2	3.2233816823183901E-2	3.2278071568070797E-2	3.1725098169552199E-2	3.0861380925057798E-2	3.0495176308221301E-2	3.06242225000848E-2	3.02097082684478E-2	2.9948224412238902E-2	3.0285183780606899E-2	3.0254956937209001E-2	3.0502670360569899E-2	3.0929032926325001E-2	3.0416245924572299E-2	2.96342436661295E-2	2.8964604232990399E-2	2.9043785510664898E-2	2.8987501361334302E-2	2.85022285647238E-2	2.8673250478501298E-2	2.71450359870236E-2	2.8762290838053799E-2	2.9667267428348298E-2	2.92368926748637E-2	2.8874431236399E-2	2.8726015810415902E-2	2.6033337450493702E-2	2.39002416545545E-2	2.59774010720841E-2	2.3327456954402501E-2	2.18759313248689E-2	2.2735815011762001E-2	2.40754332562714E-2	2.35801155596435E-2	2.0607174499720798E-2	1.9509639313847599E-2	2.3069328751888701E-2	2.31780083698589E-2	2.3223635281357499E-2	2.2386484017141699E-2	2.3630556144578398E-2	2.2319700928479801E-2	2.0195700562535501E-2	2.20102773906218E-2	2.2559905187895201E-2	2.1130249434759999E-2	2.2103360573162902E-2	2.20677452054945E-2	2.1091250108571599E-2	2.0713364860707399E-2	1.9743761747097299E-2	1.8648464270201101E-2	1.8862936301236099E-2	1.50786205094007E-2	2.2365765190753499E-2	1.6884171963680899E-2	1.5621822724186199E-2	1.4550238308083101E-2	1.4425258499625299E-2	1.4658377157471701E-2	1.5821632307163699E-2	1.5024631500341499E-2	1.55960172754153E-2	1.5346927218066801E-2	1.51297673056518E-2	1.35314163362766E-2	1.32141166631599E-2	1.1228493366177801E-2	1.1519380760416E-2	1.18775819961792E-2	1.15758151725706E-2	1.1444190472711901E-2	1.14393727574567E-2	1.1815685294981801E-2	1.1224135678981799E-2	1.08868480342455E-2	9.5274375268137694E-3	1.11129137866425E-2	1.08783676001361E-2	1.05941295284325E-2	1.05809703094035E-2	1.1655970528801201E-2	1.0156908936698E-2	9.9482834096301393E-3	9.3255472402812099E-3	9.8103061317170899E-3	9.8646040794988007E-3	9.7411181841224794E-3	Normalized rate integral	735.38686131386896	1534.6793641041399	2203.2602271883502	2848.1207774510499	3744.9626055488502	4869.2515073924096	6058.5159960569899	7118.7951398700097	7720.6689495603896	7822.1341525857597	7785.4576664346996	8458.1807312025703	10120.8962119925	10593.6268991282	11577.0680254777	13896.3891080535	16410.586427102498	17670.974117240501	14535.655307179601	15115.3169496011	18883.799962801699	19341.232214135402	16373.225749273601	14901.718145385001	14506.217611657101	14252.325004554699	16124.608813112	19608.734183484899	21647.961684967901	21593.524542007999	23604.506678306301	25175.7779571881	24061.126158777999	24311.447004178899	23356.3678670232	21490.866739372999	23524.934618717401	27262.625948487199	31008.6771923632	31181.753147354499	31767.233364328498	34569.801327667701	34086.184722168298	43643.173890890903	34937.6310264122	29643.760933983001	31514.098410448001	33587.947266621602	34531.832413851997	51146.094737805601	70146.6500478206	55052.640076255702	76974.488898309704	92989.199936003206	85640.430961054401	73361.792781089505	77665.274875176096	109837.93526262901	126415.05527928199	85199.830432331801	83120.3092960379	82725.871731529696	90973.244627430802	78917.256454082701	91763.128841368103	117458.01086849401	96232.705985689594	90312.107614952794	105405.407745676	95537.8234901908	95765.222703522202	106636.22860402599	112137.137410567	125299.77056532601	141816.318178952	138741.68741674101	212780.232180361	95836.710897476005	174305.67696134999	202126.942272257	230181.53306809301	234635.42797679899	228873.08118074501	200976.86278975601	219793.864579418	205981.41996521701	211720.52980100899	217019.62254264299	261997.68923300001	272993.26107084699	349765.41738357802	338231.17694562598	323725.74715241097	337085.58533438999	342848.25239309599	343813.68026695901	328203.14755342301	354317.57056409499	370578.74886920903	446422.91846412001	360719.601895903	372079.51820407499	386804.92461853899	387953.07793530403	337340.622229992	411184.41543076898	424210.91901363799	463935.70321223198	433547.89236142102	430972.06706413999	439137.67344845203	3.65415655401869E-2	3.60910929674787E-2	3.5827853528940599E-2	3.5626444788634998E-2	3.5378170129627302E-2	3.5093504241453501E-2	3.4822389305769502E-2	3.4606019254296398E-2	3.4496218844358703E-2	3.4480759474105997E-2	3.4486125561428702E-2	3.4387270634172497E-2	3.4145465292758498E-2	3.4078070862055103E-2	3.3945156877888301E-2	3.3633304099655301E-2	3.33730754075778E-2	3.3210827420079803E-2	3.3566661292000297E-2	3.3509493449442797E-2	3.3065458692472599E-2	3.3014324457680697E-2	3.33773764385712E-2	3.3530885008787002E-2	3.3569547524630997E-2	3.3592948210048497E-2	3.3402294599268599E-2	3.2985419744699401E-2	3.2787116704475497E-2	3.2792732009831203E-2	3.2596542845523997E-2	3.2445148424917997E-2	3.2551962913441701E-2	3.2528467591535597E-2	3.2619746344433299E-2	3.2802362558449101E-2	3.2604266906517201E-2	3.2242001599831802E-2	3.1914224271240001E-2	3.1898072000552197E-2	3.1847021857614698E-2	3.1605022984027599E-2	3.1646340061356602E-2	3.0851628238537401E-2	3.15737251944933E-2	3.2033859770406098E-2	3.1868989160965901E-2	3.1688950188229002E-2	3.1608311580277298E-2	3.0226345672948601E-2	2.8853516317398999E-2	2.9926824420165098E-2	2.8408476406263601E-2	2.74703648103286E-2	2.78961237156212E-2	2.8640273818238499E-2	2.83644074130062E-2	2.6552589458214999E-2	2.5719301418825301E-2	2.7921947259717601E-2	2.8041991591320502E-2	2.80650743243494E-2	2.7587203330565E-2	2.82889071967714E-2	2.7542148834355702E-2	2.61610059277456E-2	2.7286849817700499E-2	2.76246408407896E-2	2.6789374941412699E-2	2.73241579084594E-2	2.73117185841758E-2	2.6723830891354199E-2	2.64317763662924E-2	2.57735312438949E-2	2.5000480347287701E-2	2.5138869848223101E-2	2.2285917087308399E-2	2.7307918060062299E-2	2.3652083116118199E-2	2.2643814009064601E-2	2.17294636389463E-2	2.1592000004856601E-2	2.1770197672171001E-2	2.2683425283425498E-2	2.2056407242888799E-2	2.2512171834563499E-2	2.2321319543133399E-2	2.21456250359435E-2	2.0796851675765001E-2	2.0497825752695299E-2	1.8681024511624199E-2	1.89292463155986E-2	1.92516365423816E-2	1.89541754306689E-2	1.8828952708443002E-2	1.8808209552216699E-2	1.91506162956631E-2	1.8585248900687301E-2	1.8255312662471702E-2	1.6891158211268398E-2	1.8453617294718099E-2	1.82255751230333E-2	1.7940461438255399E-2	1.7918700379434299E-2	1.89486275283858E-2	1.7492149582372E-2	1.7263698675532301E-2	1.6609379755865399E-2	1.71048414948189E-2	1.7148277065560099E-2	1.7011549046849098E-2	Normalized rate integral derivative	735.38686131386896	1534.6793641041399	2203.2602271883502	2848.1207774510499	3744.9626055488502	4869.2515073924096	6058.5159960569899	7118.7951398700097	7720.6689495603896	7822.1341525857597	7785.4576664346996	8458.1807312025703	10120.8962119925	10593.6268991282	11577.0680254777	13896.3891080535	16410.586427102498	17670.974117240501	14535.655307179601	15115.3169496011	18883.799962801699	19341.232214135402	16373.225749273601	14901.718145385001	14506.217611657101	14252.325004554699	16124.608813112	19608.734183484899	21647.961684967901	21593.524542007999	23604.506678306301	25175.7779571881	24061.126158777999	24311.447004178899	23356.3678670232	21490.866739372999	23524.934618717401	27262.625948487199	31008.6771923632	31181.753147354499	31767.233364328498	34569.801327667701	34086.184722168298	43643.173890890903	34937.6310264122	29643.760933983001	31514.098410448001	33587.947266621602	34531.832413851997	51146.094737805601	70146.6500478206	55052.640076255702	76974.488898309704	92989.199936003206	85640.430961054401	73361.792781089505	77665.274875176096	109837.93526262901	126415.05527928199	85199.830432331801	83120.3092960379	82725.871731529696	90973.244627430802	78917.256454082701	91763.128841368103	117458.01086849401	96232.705985689594	90312.107614952794	105405.407745676	95537.8234901908	95765.222703522202	106636.22860402599	112137.137410567	125299.77056532601	141816.318178952	138741.68741674101	212780.232180361	95836.710897476005	174305.67696134999	202126.942272257	230181.53306809301	234635.42797679899	228873.08118074501	200976.86278975601	219793.864579418	205981.41996521701	211720.52980100899	217019.62254264299	261997.68923300001	272993.26107084699	349765.41738357802	338231.17694562598	323725.74715241097	337085.58533438999	342848.25239309599	343813.68026695901	328203.14755342301	354317.57056409499	370578.74886920903	446422.91846412001	360719.601895903	372079.51820407499	386804.92461853899	387953.07793530403	337340.622229992	411184.41543076898	424210.91901363799	463935.70321223198	433547.89236142102	430972.06706413999	439137.67344845203	6.1232130917755604E-4	6.8984532450132102E-4	7.6104717502088097E-4	8.4377264649210704E-4	9.9748395285312211E-4	1.16964239929539E-3	1.2987573593360401E-3	1.3064671663678201E-3	1.32192252459778E-3	1.3193368215908201E-3	1.3201386871964601E-3	1.30732142826654E-3	1.4289784911638401E-3	1.49384856492932E-3	1.5824302797781799E-3	1.6329878503237899E-3	1.6787189093265501E-3	2.0982185209379501E-3	1.5470773892334001E-3	1.71678112400765E-3	2.5285641408333299E-3	2.5351145029934999E-3	1.8364386572614E-3	1.86377299154834E-3	1.54002136259508E-3	1.47004594142651E-3	1.7714748680775999E-3	2.11341754343088E-3	2.2052515893657299E-3	2.2034566298061099E-3	2.3016194003056402E-3	2.5008527732587001E-3	2.4207488057865802E-3	2.4291744657691399E-3	2.2775307124840299E-3	2.07621262185767E-3	2.29411526319442E-3	2.50432007309436E-3	2.70759895118294E-3	2.7192391701743699E-3	2.7620299142456302E-3	2.96116723007725E-3	2.9271731587679601E-3	3.5179099481625902E-3	2.9895143443900598E-3	2.6367985702077301E-3	2.71987214318475E-3	2.92533788508146E-3	2.9924094646260101E-3	3.9768728612445698E-3	4.70606531409131E-3	4.1683409711055601E-3	4.8070308201472898E-3	5.07596496157475E-3	4.7891426635978101E-3	4.58220982926494E-3	4.6808532463201002E-3	5.7259676309375498E-3	6.1194946724854602E-3	5.0563559738295398E-3	4.9689084555830602E-3	4.8857254973255701E-3	5.1595851010286502E-3	4.67590033497047E-3	5.1954628124381E-3	5.8751881653010601E-3	5.3104137289661799E-3	5.1700719319769098E-3	5.62693818188222E-3	5.27065424314975E-3	5.2803830454058003E-3	5.63732034513154E-3	5.78413872130002E-3	6.0784728459902801E-3	6.3477867935883003E-3	6.3132921306845403E-3	7.1047754347471504E-3	5.5583430351013301E-3	6.6703983263027003E-3	6.9291999807441296E-3	7.1241336898946904E-3	7.1593820570738298E-3	7.1140428705684204E-3	6.9402489104259798E-3	7.0462213345273599E-3	6.9706576352194698E-3	7.0429527977670598E-3	7.0280449418323497E-3	7.2249953740494898E-3	7.2533591701168599E-3	7.3333453928851296E-3	7.3303125510601301E-3	7.3445105108939498E-3	7.3299200731903802E-3	7.33213863213222E-3	7.3323849251657296E-3	7.3496042734350498E-3	7.33309612267408E-3	7.35443191176589E-3	7.3018992453476898E-3	7.3634310758992402E-3	7.3616577806128103E-3	7.3446714083787203E-3	7.3436534712650802E-3	7.3910485426908097E-3	7.3303022580598499E-3	7.29944958527237E-3	7.32742439438015E-3	7.2855914816894801E-3	7.2891618825771604E-3	0	Material-Balance Time (hr)


 Norm. PI, PI Integral, PI Int. Deriv (psi-1)
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Hall Integral/DHI, psi-MMSTB
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Hall Integral/DHI, psi-MMSTB
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Hall Integral/DHI, psi-MSTB


Hall Integral	3054	5622	7890	10290	14395	18105	23646	27485	30822	33076	36458	39840	43308	46630	50339	54034	57937	61932	66032	70692	74715	78670	82991	87158	90981	95130	99677	104062	108603	112210	113596	115144	116658	117761	119016	120767	122244	123828	125611	130839	135837	141283	146489	151685	156517	161483	165964	170550	175249	179570	183185	186722	191013	196187	200956	205764	210623	215341	220022	224696	229335	234075	238467	243401	247813	252365	256643	261165	265694	270306	274962	279549	283396	286943	291059	295974	300441	305165	309741	314242	318612	323244	327812	330295	334420	338939	343373	347198	355267	363481	371655	379806	387948	395385	400881	406088	411067	416604	422237	427182	432952	438694	444494	450124	455581	460401	465474	471098	476379	479882	485235	490893	496537	502089	507629	512920	518703	524360	530036	535219	539350	544809	550344	555981	561397	566878	572502	578194	583732	589305	594886	600782	605909	610781	616088	621410	626917	632096	637482	642840	648217	653667	658987	663767	668705	670072	671672	673262	674897	676593	678369	680277	681940	683515	685260	686927	688765	690575	692430	695881	701523	707640	711230	716738	722472	728293	734068	740146	745944	751578	757741	763616	769234	774034	779694	785503	791426	797229	803072	808651	813975	819109	824331	829704	835707	841486	847523	853207	859103	861149	867664	874561	880972	886792	893719	900266	906580	912985	918997	925144	931101	937172	943119	948394	954235	959271	964226	969097	974079	978773	984778	990987	997030	1002835	1009117	1014639	1020692	1026112	1031758	1037327	1043047	1048479	1054089	1059444	1063734	1065651	1066983	1068322	1069471	1070801	1072194	1073502	1074975	1076368	1077732	1079058	1080423	1081783	1083086	1084421	1085692	1086998	1088155	1089489	1090791	1092132	1093547	1094885	1096197	1096989	1098802	1100196	1101525	1102850	1104060	1105502	1106788	1108115	1109377	1110726	1112025	1113327	1114659	1115958	1117041	1117698	1119240	1120543	1121772	1123060	1124383	1125749	1127062	1128304	1129442	1130826	1132247	1133512	1134768	1135950	1137163	1138310	1139548	1140663	1141950	1143265	1144430	1145648	1146916	1148084	1149193	1150444	1151512	1152631	1153663	1154685	1155857	1156910	1158048	1159168	1160383	1161490	1162728	1163979	1165199	1166484	1167530	1168800	1169942	1170882	1171806	1173500	1175022	1176824	1178325	1179884	1181415	1182860	1184283	1185706	1187357	1188689	1190123	1191464	1192833	1194020	1195339	1196751	1198039	1199379	1200643	1201942	1203170	1204526	1205852	1207070	1208405	1209699	1210968	1212222	1213487	1214786	1216103	1217396	1218697	1219935	1221141	1222434	1223685	1224946	1226024	1227217	1228495	1229783	1230964	1232256	1233534	1234737	1235959	1237186	1238566	1243247	1247735	1252526	1257500	1259197	1260874	1264081	1268824	1273204	1277329	1281231	1283126	1284890	1286830	1288891	1290645	1292513	1294364	1296241	1298078	1299806	1301722	1303589	1305459	1307065	1308509	1308994	1309910	1311192	1312283	1313456	1314532	1315660	1316802	1317935	1319094	133.88999999999987	649.98	1145.3600000000001	1681.3000000000002	1547.8300000000004	2105.5100000000002	2744.11	3362.33	3556.97	3840.74	4498.93	5157.1200000000008	5492.9400000000005	5687.56	6376.2300000000005	7054.81	7753.67	8513.0400000000009	9252.3000000000011	10052.18	10408.5	11157.77	11967.650000000001	12797.630000000001	13587.130000000001	13883.04	14199.210000000001	14535.5	15375.67	16134.8	16889.61	17040.54	17171.21	17239.879999999997	17375.669999999998	17426.469999999998	18181.609999999997	18937.119999999995	19129.069999999996	19888.649999999994	20668.389999999992	21458.169999999991	22247.979999999992	22584.319999999992	23353.989999999991	24143.80999999999	24933.579999999991	25209.439999999991	25717.089999999993	26909.879999999994	27205.509999999995	27732.829999999994	28250.479999999996	28566.659999999996	29144.859999999997	29440.899999999998	30029.179999999997	30597.299999999996	31185.569999999996	31481.599999999995	32069.859999999993	32386.049999999992	32702.189999999991	33280.399999999994	33596.539999999994	34174.709999999992	34752.80999999999	35330.979999999989	35888.989999999991	36205.169999999991	36521.349999999991	37059.219999999994	37616.979999999996	37952.859999999993	38238.679999999993	38796.729999999996	39374.879999999997	39670.909999999996	40249.079999999994	40827.239999999991	41405.369999999988	41983.549999999988	42541.569999999985	42856.009999999987	42990.669999999984	43528.529999999984	44066.369999999981	44362.129999999983	44878.279999999984	45616.009999999987	46333.62999999999	47031.109999999993	47567.349999999991	48104.189999999988	48793.189999999988	49482.229999999989	50171.279999999992	50809.87999999999	51448.459999999992	52087.12999999999	52725.669999999991	53061.889999999992	53700.419999999991	54338.999999999993	54675.289999999994	55011.639999999992	55700.689999999995	55986.549999999996	56645.35	56910.659999999996	57549.289999999994	58187.859999999993	58876.819999999992	59565.799999999996	60264.859999999993	60298.829999999994	60886.979999999996	61203.069999999992	61539.30999999999	62127.579999999987	62766.089999999989	63354.319999999992	63942.529999999992	64581.109999999993	65219.729999999996	65606.409999999989	66244.989999999991	66883.549999999988	67219.829999999987	67858.419999999984	68497.00999999998	69135.50999999998	69774.169999999984	70412.839999999982	70799.549999999988	71135.87	71774.48	72413.14	73102.16	73488.86	74177.88	74589.760000000009	75278.790000000008	75967.840000000011	76656.890000000014	76887.780000000013	76998.580000000016	77089.200000000012	77220.260000000009	77311.200000000012	77442.680000000008	77473.760000000009	78007.890000000014	78138.760000000009	78320.52	78854.66	79439.67	79520.87	79702.94	79887.600000000006	80526.170000000013	81164.580000000016	81450.110000000015	81736.000000000015	82021.830000000016	82710.74000000002	83399.660000000018	84088.480000000025	84777.400000000023	85466.36000000003	86155.140000000029	86844.030000000028	87533.000000000029	88272.430000000022	89011.770000000019	89700.680000000022	90389.550000000017	91078.460000000021	91767.360000000015	92456.340000000011	92843.050000000017	93532.10000000002	93868.430000000022	94204.74000000002	94918.780000000013	95658.090000000011	96397.310000000012	97136.650000000009	97875.920000000013	98612.6	98822.510000000009	99510.900000000009	100199.57	100888.48000000001	101576.85	102265.44	102954.15000000001	103642.82	104331.66	105020.45	105709.31	106398.13	107087	107423.33	108112.23	108801.28	109490.33	110179.38	110818.05	111456.7	112120.34999999999	112783.92	113447.56	113783.76	114447.29	115111.09	115447.2	116136.20999999999	116472.45999999999	116808.73	117497.67	117833.97	118522.94	119211.96	119900.91	120586.88	121573.18000000001	121703.23000000001	121782.17000000001	122315.14000000001	122395.01000000001	122927.90000000001	123008.06000000001	123591.64000000001	123721.78000000001	123851.78000000001	123931.55000000002	124363.90000000002	124493.83000000002	124926.08000000002	125055.88000000002	125135.43000000002	125264.77000000002	125394.80000000002	125524.72000000002	125654.77000000002	125785.09000000003	126318.09000000003	126397.66000000003	126525.30000000003	127059.87000000004	127190.12000000004	127723.09000000004	127853.08000000005	127982.64000000004	128113.06000000004	128192.55000000005	128272.18000000005	128401.95000000006	128934.99000000005	129064.90000000005	129194.82000000005	129274.47000000004	129404.38000000005	129483.04000000005	129609.95000000006	129740.71000000005	130122.48000000005	130201.75000000006	130281.25000000006	130411.24000000006	130541.39000000006	130671.34000000005	131203.96000000005	131282.85000000006	131362.69000000006	131442.66000000006	131547.26000000007	131651.82000000007	131756.08000000007	131860.47000000009	131989.77000000008	132119.44000000009	132248.60000000009	132378.47000000009	132508.43000000008	132637.81000000008	132767.40000000008	132897.19000000009	133026.5800000001	133155.72000000012	133285.45000000013	133414.41000000012	133493.22000000012	133571.65000000011	133901.8600000001	133980.90000000011	134059.43000000011	134138.32000000012	134217.14000000013	134296.35000000012	134375.11000000013	134454.42000000013	134533.78000000012	134613.01000000013	134692.50000000012	134770.99000000011	134900.7900000001	135030.07000000009	135158.44000000009	135286.7300000001	136861.6100000001	136992.3000000001	137123.85000000009	137254.47000000009	137385.2900000001	137516.02000000011	137646.4500000001	137776.8000000001	137907.15000000011	138038.2600000001	138168.28000000009	138298.6700000001	138428.72000000009	138558.88000000009	138688.35000000009	138818.32000000009	138948.63000000009	139078.50000000009	139208.55000000008	139338.33000000007	139871.18000000008	140000.81000000008	140130.92000000007	140260.92000000007	140793.44000000006	140923.47000000006	141053.36000000007	141183.16000000006	141312.90000000005	141442.68000000005	141975.53000000006	142105.49000000005	142235.38000000006	142365.30000000008	142494.97000000009	142624.5100000001	142754.40000000011	142884.13000000012	143013.90000000011	143142.90000000011	143272.3900000001	143402.22000000009	143532.09000000008	143661.53000000009	144194.35000000009	144324.18000000008	144453.71000000008	144583.32000000007	145115.88000000006	145246.08000000007	145380.87000000008	145515.63000000009	146355.8300000001	146944.1100000001	147276.85000000009	147508.7900000001	147743.6100000001	148331.88000000009	148920.09000000008	149558.60000000009	150197.00000000009	150782.1700000001	151366.97000000009	151498.8900000001	151631.10000000009	151762.52000000011	151894.25000000012	152025.94000000012	152157.70000000013	152289.35000000012	152521.44000000012	152703.67000000013	153288.76000000013	153873.86000000013	154508.55000000013	154638.98000000013	154815.26000000013	154893.15000000014	154922.26000000013	155000.95000000013	155734.75000000012	155863.74000000011	155992.96000000011	156122.24000000011	156251.4800000001	156380.8300000001	Derivative of Hall Integral	3054	5622	7890	10290	14395	18105	23646	27485	30822	33076	36458	39840	43308	46630	50339	54034	57937	61932	66032	70692	74715	78670	82991	87158	90981	95130	99677	104062	108603	112210	113596	115144	116658	117761	119016	120767	122244	123828	125611	130839	135837	141283	146489	151685	156517	161483	165964	170550	175249	179570	183185	186722	191013	196187	200956	205764	210623	215341	220022	224696	229335	234075	238467	243401	247813	252365	256643	261165	265694	270306	274962	279549	283396	286943	291059	295974	300441	305165	309741	314242	318612	323244	327812	330295	334420	338939	343373	347198	355267	363481	371655	379806	387948	395385	400881	406088	411067	416604	422237	427182	432952	438694	444494	450124	455581	460401	465474	471098	476379	479882	485235	490893	496537	502089	507629	512920	518703	524360	530036	535219	539350	544809	550344	555981	561397	566878	572502	578194	583732	589305	594886	600782	605909	610781	616088	621410	626917	632096	637482	642840	648217	653667	658987	663767	668705	670072	671672	673262	674897	676593	678369	680277	681940	683515	685260	686927	688765	690575	692430	695881	701523	707640	711230	716738	722472	728293	734068	740146	745944	751578	757741	763616	769234	774034	779694	785503	791426	797229	803072	808651	813975	819109	824331	829704	835707	841486	847523	853207	859103	861149	867664	874561	880972	886792	893719	900266	906580	912985	918997	925144	931101	937172	943119	948394	954235	959271	964226	969097	974079	978773	984778	990987	997030	1002835	1009117	1014639	1020692	1026112	1031758	1037327	1043047	1048479	1054089	1059444	1063734	1065651	1066983	1068322	1069471	1070801	1072194	1073502	1074975	1076368	1077732	1079058	1080423	1081783	1083086	1084421	1085692	1086998	1088155	1089489	1090791	1092132	1093547	1094885	1096197	1096989	1098802	1100196	1101525	1102850	1104060	1105502	1106788	1108115	1109377	1110726	1112025	1113327	1114659	1115958	1117041	1117698	1119240	1120543	1121772	1123060	1124383	1125749	1127062	1128304	1129442	1130826	1132247	1133512	1134768	1135950	1137163	1138310	1139548	1140663	1141950	1143265	1144430	1145648	1146916	1148084	1149193	1150444	1151512	1152631	1153663	1154685	1155857	1156910	1158048	1159168	1160383	1161490	1162728	1163979	1165199	1166484	1167530	1168800	1169942	1170882	1171806	1173500	1175022	1176824	1178325	1179884	1181415	1182860	1184283	1185706	1187357	1188689	1190123	1191464	1192833	1194020	1195339	1196751	1198039	1199379	1200643	1201942	1203170	1204526	1205852	1207070	1208405	1209699	1210968	1212222	1213487	1214786	1216103	1217396	1218697	1219935	1221141	1222434	1223685	1224946	1226024	1227217	1228495	1229783	1230964	1232256	1233534	1234737	1235959	1237186	1238566	1243247	1247735	1252526	1257500	1259197	1260874	1264081	1268824	1273204	1277329	1281231	1283126	1284890	1286830	1288891	1290645	1292513	1294364	1296241	1298078	1299806	1301722	1303589	1305459	1307065	1308509	1308994	1309910	1311192	1312283	1313456	1314532	1315660	1316802	1317935	1319094	845.72300064996682	1461.6917624080711	2018.0255841764554	-397.57721358852837	2432.02112021937	2391.7081279316671	4109.2366504825741	1698.6024493439306	4020.5883169050744	6760.8620986620308	7419.5259246114156	4023.4374525338303	2633.3188581733025	8997.9862559847588	9579.9502178975345	10020.541890164903	11388.136457298404	11532.473999101994	11729.660108620548	6437.7578265164257	14526.081483764683	15146.357984400029	16941.688151124567	18391.204088980936	6635.6931157079653	6771.6013128174382	7811.2665545713926	19670.512503218899	23234.108975221508	61485.745446337045	11150.904761232332	10003.017378098921	7297.1142033984625	12809.421409973718	3478.2295481860574	62120.875716727212	58682.856330999603	13426.528484055118	18627.32432235108	20799.679414346272	20091.411600767311	21826.777403375585	9649.5083662070592	24544.122133488872	25286.180186580496	28854.23713846902	10120.475890887594	18677.809819164744	48970.566087087172	14832.325109113246	27573.284476478955	22783.280297842608	11830.074309739315	24073.919567192817	12520.775778583187	25204.880131364582	25645.270380254256	27355.385870810205	14082.693839961021	28786.266610958162	15455.748711992779	17006.503421891368	28233.802067033983	17598.392779876198	31764.05208695247	34391.140273299039	33101.884173947336	32455.878660495833	18372.538758035182	18513.600302118339	32510.140440403266	40808.853059453075	27003.523195524638	20068.238472425484	33325.138419346178	38595.353087777316	18974.799740879283	38845.458806345319	40075.067108217707	41861.1061510574	40058.490898661563	39765.357645388278	41670.193951318579	10849.620953018646	40071.634691383202	41381.317116668186	26698.194805098119	22466.313207369956	32275.31515394885	32268.568316400426	32149.948609938925	25281.56291529095	28271.604981096239	49910.713389815799	53392.183867768952	56542.848429664657	47728.265807790434	47546.514633932267	54852.609101069618	47592.870509632121	25519.033335586093	48614.99366346532	50735.135043652808	27906.894700975536	31959.305188933184	62878.748718075993	23802.031820947112	59097.839767667501	36212.456617456941	57570.180206141573	55082.986574634531	60266.864286150128	61962.01841497542	63704.547120789306	3276.1046037995397	52459.165818795889	29140.759329105309	31230.328261019746	60452.692826711551	83045.227805784874	58410.831553519871	58191.008234528686	62663.73112573463	65876.509420346061	39799.119236875187	64685.221491202254	64545.190148186688	35277.132224567402	67206.537039719609	67748.33647653996	64741.166049012128	75157.073979905283	79747.459874276188	44699.411328870847	39101.161355257449	72379.601774707975	77628.567987760558	81206.775497120732	46201.719588621701	82718.890717538074	49194.206381299664	85004.984350846033	95338.87827242873	92966.345529300263	113061.49016210106	46457.863978888912	38326.371792432539	54033.526579477111	36233.619128308288	50154.927290875021	11065.694423629764	218761.45662856652	56729.211618854199	71286.077139464251	219837.91349978972	218931.74593470799	30939.873953970942	67871.582034587147	37143.578851622064	79079.707859853297	73534.257005627078	56424.663868406758	37058.800551497581	35870.877022591878	85847.891490912414	87224.632287886066	83535.894519456444	88288.369101287957	91562.645482424006	84340.659012942007	89195.099064076276	93991.005319597069	118868.22682212871	101477.75425194604	92810.71737445383	91701.331401467411	94299.108083019732	94338.735231036262	99519.669957187405	58929.700290660461	109590.26325516662	52923.814149308731	51764.987364590699	99047.552916176341	107281.59280872122	103407.64585128565	110609.87302701938	107348.57622709172	309695.66124291159	27850.60774704635	86945.338741624553	94289.310299513614	104624.21796593063	88468.613640370168	94342.038111422633	98541.957821289208	97820.035357846209	104951.59270658133	103320.41443346055	107326.55204303295	105987.4220225387	108901.27308913041	60300.560953689856	112199.70898688873	130907.29399415432	133741.9451166403	136743.31701543395	124552.94025050511	132849.01234306316	108501.79505094713	105576.90973728732	109161.3055110142	57911.518058192116	106254.86885299273	121637.62213944861	56508.597851340317	130098.25901612567	61278.520304297424	62468.085187319513	125284.02551223621	64743.981252213729	129108.98728683748	135972.30546118919	170485.02242993834	380984.30720778683	789570.81106851064	103695.4364641382	73436.624529978726	428834.81992879184	61436.104286792404	437087.07943656668	58459.568681536672	450639.11431555153	102761.92688144764	105724.98667920502	63099.551805099778	343687.36794807843	107936.06876588185	350900.66752012714	110810.63540208216	66170.546969212548	121579.19727160809	106131.56443037484	108779.5483596502	105849.77644982048	100649.3454014591	435887.18634546763	66442.215664134666	176728.69246947038	323718.62331243418	102732.9451695528	441478.96871785494	108130.81952492287	118151.74832608037	99920.608574361439	68372.827485388014	66455.42757612007	114011.05616968016	438622.51945029967	111146.09297013958	111028.30216986098	66613.762671679986	111539.42329175155	81093.115220599022	215837.68517462772	94844.995638530861	328120.43723949161	72314.195382820719	69279.551403930804	110410.08383383423	107194.23273191445	111482.39006167059	483596.18256432895	78257.278935146096	65195.005262441846	63679.776222900422	93675.243784595034	94415.339395033676	100145.95486331955	97811.312261546496	128255.72536225046	119293.14126699795	132068.17456788517	115168.18915966304	112922.62685157446	127030.8813366164	121827.24960467355	117331.17161606788	127119.0172782358	133755.78392010165	119237.3615430207	138979.50583347495	81139.184787178179	87636.93136984804	372915.62782522978	77911.784990429878	86240.066457744091	80240.343545254233	81537.03165061296	75609.719302931393	82597.427111031648	74448.187458428161	73799.939938811338	75631.457403005246	72118.857161830092	87570.146555986226	119391.97013023238	132378.52089731098	159835.9365575765	162631.72507318427	1090193.2913094109	100830.5838405992	85844.972462836566	102474.85700480464	98941.903924610247	100814.03494893717	106703.23524328781	108417.797920408	108548.14793617217	94225.390590583658	115966.01672584211	108149.67193459232	115482.98158730927	113345.53083141388	130170.94879290414	117719.84749248254	110380.03247050468	120734.21867682092	116337.3800119643	123209.97878231666	492770.32044045371	126944.0722589722	115510.80141542318	118155.77239444225	527475.00587192771	117634.52519459956	121363.02108934049	123799.27021913866	125352.72828370659	124430.23141567703	498038.93172629533	119938.61181852254	122230.14515271144	121636.11547666675	127712.99849555342	131101.55858728476	122736.24405549404	126832.5300572624	125994.77271175569	146648.93766814889	133139.20873786483	124735.93903643625	123934.99015765454	134851.42558182063	507915.15481414128	125247.84312774673	132882.4261489528	131025.72931585381	536714.74862852599	116790.89746951393	35732.020677811379	37397.991432202871	219235.72542707663	148431.4598348063	246731.18234053272	174271.07378082501	92439.914915883783	157076.77448563642	170690.04682200978	197398.71586790759	209300.79928998114	395932.58906059386	425673.33350277331	87438.463414117417	82614.265097657088	96636.992267207053	91081.194867446073	92022.089138582262	90926.493092731922	92961.905081323668	174462.61824053159	123715.12571087058	408232.76702074677	408169.44475860125	516233.70133689803	118126.48274249175	475683.94181341305	111346.30144208664	29758.296854736778	94611.015513019447	821298.87042846635	157520.51727587887	150653.09813964763	149003.79422521335	150270.69236127555	147152.57945960795	#N/A	Cumulative Injection, MMSTB

Hall Integral/DHI, psi-MMSTB
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Hall Integral/DHI, psi-MMSTB
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Hall Integral/DHI, psi-MMSTB
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Hall Integral/DHI, psi-MMSTB
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Hall Integral/DHI, psi-MMSTB


Hall Integral	1714.2	3428.4	5142.6000000000004	6856.8	8571	10285.200000000001	11999.400000000001	13713.600000000002	15427.800000000003	17142.000000000004	18856.200000000004	20570.400000000005	22284.600000000006	23998.800000000007	25713.000000000007	27427.200000000008	29141.400000000009	30855.600000000009	32569.80000000001	34284.000000000007	35998.200000000004	37712.400000000001	39426.6	41140.799999999996	42854.999999999993	44569.19999999999	46283.399999999987	47997.599999999984	49711.799999999981	51425.999999999978	53140.199999999975	54071.989999999976	55003.779999999977	55935.569999999978	56867.359999999979	57799.14999999998	58730.939999999981	59662.729999999981	60594.519999999982	61526.309999999983	62458.099999999984	63389.889999999985	64321.679999999986	65253.469999999987	66185.25999999998	67117.049999999974	68048.839999999967	68980.629999999961	69912.419999999955	70844.209999999948	71775.999999999942	72707.789999999935	73639.579999999929	74571.369999999923	75503.159999999916	76434.94999999991	77366.739999999903	78298.529999999897	79230.319999999891	80893.919999999896	82557.519999999902	84221.119999999908	85884.719999999914	87548.31999999992	89211.919999999925	90875.519999999931	92539.119999999937	94202.719999999943	95866.319999999949	97529.919999999955	99193.51999999996	100857.11999999997	102520.71999999997	104184.31999999998	105847.91999999998	107511.51999999999	109175.12	110838.72	112502.32	114165.92000000001	115829.52000000002	117493.12000000002	119156.72000000003	120820.32000000004	122483.92000000004	124147.52000000005	125811.12000000005	127474.72000000006	129138.32000000007	130801.92000000007	132319.82000000007	133837.72000000006	135355.62000000005	136873.52000000005	138391.42000000004	139909.32000000004	141427.22000000003	142945.12000000002	144463.02000000002	145980.92000000001	147498.82	149016.72	150534.62	152052.51999999999	153570.41999999998	155088.31999999998	156606.21999999997	158124.11999999997	159642.01999999996	161159.91999999995	162677.81999999995	164195.71999999994	165713.61999999994	167231.51999999993	168749.41999999993	170267.31999999992	171785.21999999991	173303.11999999991	174821.0199999999	176338.9199999999	177720.9199999999	179102.9199999999	180484.9199999999	181866.9199999999	183248.9199999999	184630.9199999999	186012.9199999999	187394.9199999999	188776.9199999999	190158.9199999999	191540.9199999999	192922.9199999999	194304.9199999999	195686.9199999999	197068.9199999999	198450.9199999999	199832.9199999999	201214.9199999999	202596.9199999999	203978.9199999999	205360.9199999999	206742.9199999999	208124.9199999999	209506.9199999999	210888.9199999999	212270.9199999999	213652.9199999999	215034.9199999999	216416.9199999999	217798.9199999999	219180.9199999999	221182.61999999991	223184.31999999992	225186.01999999993	227187.71999999994	229189.41999999995	231191.11999999997	233192.81999999998	235194.52	237196.22	239197.92	241199.62000000002	243201.32000000004	245203.02000000005	247204.72000000006	249206.42000000007	251208.12000000008	253209.82000000009	255211.52000000011	257213.22000000012	259214.92000000013	261216.62000000014	263218.32000000012	265220.02000000014	267221.72000000015	269223.42000000016	271225.12000000017	273226.82000000018	275228.52000000019	277230.2200000002	279231.92000000022	281114.62000000023	282997.32000000024	284880.02000000025	286762.72000000026	288645.42000000027	290528.12000000029	292410.8200000003	294293.52000000031	296176.22000000032	298058.92000000033	299941.62000000034	301824.32000000036	303707.02000000037	305589.72000000038	307472.42000000039	309355.1200000004	311237.82000000041	313120.52000000043	315003.22000000044	316885.92000000045	318768.62000000046	320651.32000000047	322534.02000000048	324416.7200000005	326299.42000000051	328182.12000000052	330064.82000000053	331947.52000000054	333830.22000000055	335712.92000000057	337595.62000000058	79.119999999999891	158.23999999999978	237.35999999999967	316.47999999999956	395.59999999999945	474.71999999999935	553.83999999999924	632.95999999999913	712.07999999999902	791.19999999999891	870.3199999999988	949.43999999999869	1028.5599999999986	1107.6799999999985	1186.7999999999984	1265.9199999999983	1345.0399999999981	1424.159999999998	1503.2799999999979	1582.3999999999978	1661.5199999999977	1740.6399999999976	1819.7599999999975	1898.8799999999974	1977.9999999999973	2057.1199999999972	2136.2399999999971	2215.3599999999969	2294.4799999999968	2373.5999999999967	2452.7199999999966	2499.5799999999967	2546.4399999999969	2593.299999999997	2640.1599999999971	2687.0199999999973	2733.8799999999974	2780.7399999999975	2827.5999999999976	2874.4599999999978	2921.3199999999979	2968.179999999998	3015.0399999999981	3061.8999999999983	3108.7599999999984	3155.6199999999985	3202.4799999999987	3249.3399999999988	3296.1999999999989	3343.059999999999	3389.9199999999992	3436.7799999999993	3483.6399999999994	3530.4999999999995	3577.3599999999997	3624.22	3671.08	3717.94	3764.8	3851.9900000000002	3939.1800000000003	4026.3700000000003	4113.5600000000004	4200.75	4287.9400000000005	4375.130000000001	4462.3200000000015	4549.510000000002	4636.7000000000025	4723.8900000000031	4811.0800000000036	4898.2700000000041	4985.4600000000046	5072.6500000000051	5159.8400000000056	5247.0300000000061	5334.2200000000066	5421.4100000000071	5508.6000000000076	5595.7900000000081	5682.9800000000087	5770.1700000000092	5857.3600000000097	5944.5500000000102	6031.7400000000107	6118.9300000000112	6206.1200000000117	6293.3100000000122	6380.5000000000127	6467.6900000000132	6555.8700000000135	6644.0500000000138	6732.2300000000141	6820.4100000000144	6908.5900000000147	6996.770000000015	7084.9500000000153	7173.1300000000156	7261.3100000000159	7349.4900000000162	7437.6700000000164	7525.8500000000167	7614.030000000017	7702.2100000000173	7790.3900000000176	7878.5700000000179	7966.7500000000182	8054.9300000000185	8143.1100000000188	8231.2900000000191	8319.4700000000194	8407.6500000000196	8495.8300000000199	8584.0100000000202	8672.1900000000205	8760.3700000000208	8848.5500000000211	8936.7300000000214	9024.9100000000217	9113.090000000022	9196.1300000000228	9279.1700000000237	9362.2100000000246	9445.2500000000255	9528.2900000000263	9611.3300000000272	9694.3700000000281	9777.410000000029	9860.4500000000298	9943.4900000000307	10026.530000000032	10109.570000000032	10192.610000000033	10275.650000000034	10358.690000000035	10441.730000000036	10524.770000000037	10607.810000000038	10690.850000000039	10773.890000000039	10856.93000000004	10939.970000000041	11023.010000000042	11106.050000000043	11189.090000000044	11272.130000000045	11355.170000000046	11438.210000000046	11521.250000000047	11604.290000000048	11687.330000000049	11791.430000000049	11895.53000000005	11999.63000000005	12103.73000000005	12207.830000000051	12311.930000000051	12416.030000000052	12520.130000000052	12624.230000000052	12728.330000000053	12832.430000000053	12936.530000000053	13040.630000000054	13144.730000000054	13248.830000000054	13352.930000000055	13457.030000000055	13561.130000000056	13665.230000000056	13769.330000000056	13873.430000000057	13977.530000000057	14081.630000000057	14185.730000000058	14289.830000000058	14393.930000000058	14498.030000000059	14602.130000000059	14706.23000000006	14810.33000000006	14911.52000000006	15012.710000000061	15113.900000000061	15215.090000000062	15316.280000000063	15417.470000000063	15518.660000000064	15619.850000000064	15721.040000000065	15822.230000000065	15923.420000000066	16024.610000000066	16125.800000000067	16226.990000000067	16328.180000000068	16429.370000000068	16530.560000000067	16631.750000000065	16732.940000000064	16834.130000000063	16935.320000000062	17036.51000000006	17137.700000000059	17238.890000000058	17340.080000000056	17441.270000000055	17542.460000000054	17643.650000000052	17744.840000000051	17846.03000000005	17947.220000000048	Derivative of Hall Integral	1714.2	3428.4	5142.6000000000004	6856.8	8571	10285.200000000001	11999.400000000001	13713.600000000002	15427.800000000003	17142.000000000004	18856.200000000004	20570.400000000005	22284.600000000006	23998.800000000007	25713.000000000007	27427.200000000008	29141.400000000009	30855.600000000009	32569.80000000001	34284.000000000007	35998.200000000004	37712.400000000001	39426.6	41140.799999999996	42854.999999999993	44569.19999999999	46283.399999999987	47997.599999999984	49711.799999999981	51425.999999999978	53140.199999999975	54071.989999999976	55003.779999999977	55935.569999999978	56867.359999999979	57799.14999999998	58730.939999999981	59662.729999999981	60594.519999999982	61526.309999999983	62458.099999999984	63389.889999999985	64321.679999999986	65253.469999999987	66185.25999999998	67117.049999999974	68048.839999999967	68980.629999999961	69912.419999999955	70844.209999999948	71775.999999999942	72707.789999999935	73639.579999999929	74571.369999999923	75503.159999999916	76434.94999999991	77366.739999999903	78298.529999999897	79230.319999999891	80893.919999999896	82557.519999999902	84221.119999999908	85884.719999999914	87548.31999999992	89211.919999999925	90875.519999999931	92539.119999999937	94202.719999999943	95866.319999999949	97529.919999999955	99193.51999999996	100857.11999999997	102520.71999999997	104184.31999999998	105847.91999999998	107511.51999999999	109175.12	110838.72	112502.32	114165.92000000001	115829.52000000002	117493.12000000002	119156.72000000003	120820.32000000004	122483.92000000004	124147.52000000005	125811.12000000005	127474.72000000006	129138.32000000007	130801.92000000007	132319.82000000007	133837.72000000006	135355.62000000005	136873.52000000005	138391.42000000004	139909.32000000004	141427.22000000003	142945.12000000002	144463.02000000002	145980.92000000001	147498.82	149016.72	150534.62	152052.51999999999	153570.41999999998	155088.31999999998	156606.21999999997	158124.11999999997	159642.01999999996	161159.91999999995	162677.81999999995	164195.71999999994	165713.61999999994	167231.51999999993	168749.41999999993	170267.31999999992	171785.21999999991	173303.11999999991	174821.0199999999	176338.9199999999	177720.9199999999	179102.9199999999	180484.9199999999	181866.9199999999	183248.9199999999	184630.9199999999	186012.9199999999	187394.9199999999	188776.9199999999	190158.9199999999	191540.9199999999	192922.9199999999	194304.9199999999	195686.9199999999	197068.9199999999	198450.9199999999	199832.9199999999	201214.9199999999	202596.9199999999	203978.9199999999	205360.9199999999	206742.9199999999	208124.9199999999	209506.9199999999	210888.9199999999	212270.9199999999	213652.9199999999	215034.9199999999	216416.9199999999	217798.9199999999	219180.9199999999	221182.61999999991	223184.31999999992	225186.01999999993	227187.71999999994	229189.41999999995	231191.11999999997	233192.81999999998	235194.52	237196.22	239197.92	241199.62000000002	243201.32000000004	245203.02000000005	247204.72000000006	249206.42000000007	251208.12000000008	253209.82000000009	255211.52000000011	257213.22000000012	259214.92000000013	261216.62000000014	263218.32000000012	265220.02000000014	267221.72000000015	269223.42000000016	271225.12000000017	273226.82000000018	275228.52000000019	277230.2200000002	279231.92000000022	281114.62000000023	282997.32000000024	284880.02000000025	286762.72000000026	288645.42000000027	290528.12000000029	292410.8200000003	294293.52000000031	296176.22000000032	298058.92000000033	299941.62000000034	301824.32000000036	303707.02000000037	305589.72000000038	307472.42000000039	309355.1200000004	311237.82000000041	313120.52000000043	315003.22000000044	316885.92000000045	318768.62000000046	320651.32000000047	322534.02000000048	324416.7200000005	326299.42000000051	328182.12000000052	330064.82000000053	331947.52000000054	333830.22000000055	335712.92000000057	337595.62000000058	114.14603163513476	195.13392994322248	275.02582738540883	354.56995971436453	433.95855866574749	513.26403547919847	592.51984454679973	671.7435966824786	750.94545149108149	830.1316833357713	909.3063773652276	988.47230809207667	1067.6314261559169	1146.7851430848698	1225.9345055543922	1305.0803061430445	1384.2231560439568	1463.3635341547686	1542.5018210412277	1621.6383229464489	1700.7732890927273	1779.906924363745	1859.0393987464033	1938.170854457989	2017.301411394101	2096.4311713444249	2175.5602212849085	2254.6886359796813	2333.8164800508298	2412.9438096421577	2695.7987990697848	2742.6599588360846	2789.5210796360366	2836.3821634011611	2883.2432119376467	2930.1042269355066	2976.9652099780092	3023.8261625514742	3070.6870860510485	3117.5479817877872	3164.4088509941575	3211.2696948330272	3258.1305143977725	3304.9913107214902	3351.8520847793443	3398.7128374920412	3445.5735697299929	3492.4342823176148	3539.2949760361407	3586.1556516250248	3633.0163097843288	3679.8769511824457	3726.7375764498538	3773.5981861881551	3820.4587809682039	3867.3193613348112	3914.1799278051049	3961.0404808712296	4195.9395721789124	4283.1326456853594	4370.3255965505323	4457.518431971047	4544.711158592133	4631.90378255829	4719.0963095591278	4806.2887448731171	4893.4810934010193	4980.6733597005641	5067.8655480166735	5155.0576623054812	5242.2497062617631	5329.4416833381947	5416.6335967623518	5503.8254495617512	5591.0172445722083	5678.2089844549819	5765.4006717116645	5852.5923086959465	5939.7838976191579	6026.9754405691365	6114.166939511324	6201.3583963041519	6288.5498126980247	6375.7411903537768	6462.932530834878	6550.1238356311796	6637.3151061437929	6724.5063437106628	6811.6975495943352	7642.7359011669714	7730.9168682215623	7819.0978134642191	7907.2787376252545	7995.4596413990412	8083.6405254570618	8171.8213904337599	8260.0022369427788	8348.1830655695012	8436.3638768732417	8524.5446713919737	8612.7254496411479	8700.9062121154493	8789.0869592897961	8877.2676916229229	8965.4484095467451	9053.629113485762	9141.8098038460012	9229.9904810153348	9318.1711453691114	9406.3517972630925	9494.5324370500784	9582.7130650643212	9670.8936816219666	9759.0742870410413	9847.2548816157669	9935.4354656349406	10023.616039381401	10111.796603118684	10199.977157110643	10637.11280654254	10720.153225004275	10803.193637036482	10886.23404277732	10969.274442380067	11052.314835974252	11135.355223701756	11218.395605686326	11301.435982055802	11384.476352939471	11467.516718450921	11550.557078700958	11633.597433816461	11716.637783891909	11799.678129042893	11882.718469367563	11965.758804973164	12048.799135948319	12131.839462393276	12214.879784403111	12297.920102057853	12380.960415459478	12464.000724676223	12547.041029808966	12630.081330921917	12713.121628107097	12796.161921429997	12879.202210975216	12962.242496804987	13045.282779000261	13128.323057627118	11450.649143747401	11554.749854276064	11658.850552116417	11762.951237603811	11867.051911065615	11971.152572815505	12075.253223152933	12179.35386237543	12283.454490763539	12387.555108587965	12491.6557161157	12595.756313603451	12699.856901293055	12803.957479427781	12908.058048235256	13012.158607945714	13116.259158767403	13220.359700920006	13324.460234592621	13428.56075999876	13532.66127731943	13636.761786738562	13740.862288441813	13844.962782601026	13949.063269383365	14053.163748954925	14157.264221471562	14261.364687089821	14365.465145962933	14469.565598231033	15058.493922981534	15159.684301213698	15260.874674431481	15362.065042733228	15463.255406215112	15564.445764968143	15665.63611909312	15766.826468661906	15868.016813777846	15969.207154525806	16070.397490972246	16171.58782321553	16272.778151320914	16373.968475378389	16475.158795447354	16576.349111611959	16677.539423940798	16778.729732503049	16879.920037363292	16981.110338593091	17082.300636254589	17183.490930403041	17284.681221116858	17385.871508438497	17487.061792443124	17588.252073168715	17689.442350693625	17790.632625059086	17891.822896318896	17993.013164526044	18094.203429736168	#N/A	Cumulative Injection, MMSTB

Hall Integral/DHI, psi-MSTB
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Hall Integral/DHI, psi-MMSTB
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Hall Integral/DHI, psi-MMSTB
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Hall Integral/DHI, psi-MMSTB
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Hall Integral/DHI, psi-MMSTB
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Hall Integral/DHI, psi-MMSTB


Hall Integral	3796.9	7593.8	11390.7	15187.6	18984.5	22781.4	26578.300000000003	30375.200000000004	34172.100000000006	37969.000000000007	41765.900000000009	45562.80000000001	49359.700000000012	53156.600000000013	56953.500000000015	60750.400000000016	64547.300000000017	68344.200000000012	72141.100000000006	75938	79734.899999999994	83531.799999999988	87328.699999999983	91125.599999999977	94922.499999999971	98719.399999999965	102516.29999999996	106313.19999999995	110110.09999999995	113906.99999999994	118268.79999999994	122630.59999999995	126992.39999999995	131354.19999999995	135715.99999999994	140077.79999999993	144439.59999999992	148801.39999999991	153163.1999999999	157524.99999999988	161886.79999999987	166248.59999999986	170610.39999999985	174972.19999999984	179333.99999999983	183695.79999999981	188057.5999999998	192419.39999999979	196781.19999999978	201142.99999999977	205504.79999999976	209866.59999999974	214228.39999999973	218590.19999999972	222951.99999999971	227313.7999999997	231675.59999999969	236037.39999999967	240399.19999999966	244760.99999999965	249122.79999999964	252176.49999999965	255230.19999999966	258283.89999999967	261337.59999999969	264391.2999999997	267444.99999999971	270498.69999999972	273552.39999999973	276606.09999999974	279659.79999999976	282713.49999999977	285767.19999999978	288820.89999999979	291874.5999999998	294928.29999999981	297981.99999999983	301035.69999999984	304089.39999999985	307143.09999999986	310196.79999999987	313250.49999999988	316304.1999999999	319357.89999999991	322411.59999999992	325465.29999999993	328518.99999999994	331572.69999999995	334626.39999999997	337680.1	340733.8	343176.89999999997	345619.99999999994	348063.09999999992	350506.1999999999	352949.29999999987	355392.39999999985	357835.49999999983	360278.5999999998	362721.69999999978	365164.79999999976	367607.89999999973	370050.99999999971	372494.09999999969	374937.19999999966	377380.29999999964	379823.39999999962	382266.49999999959	384709.59999999957	387152.69999999955	389595.79999999952	392038.8999999995	394481.99999999948	396925.09999999945	399368.19999999943	401811.29999999941	404254.39999999938	406697.49999999936	409140.59999999934	411583.69999999931	414026.79999999929	416469.89999999927	418544.69999999925	420619.49999999924	422694.29999999923	424769.09999999922	426843.89999999921	428918.6999999992	430993.49999999919	433068.29999999917	435143.09999999916	437217.89999999915	439292.69999999914	441367.49999999913	443442.29999999912	445517.0999999991	447591.89999999909	449666.69999999908	451741.49999999907	453816.29999999906	455891.09999999905	457965.89999999903	460040.69999999902	462115.49999999901	464190.299999999	466265.09999999899	468339.89999999898	470414.69999999896	472489.49999999895	474564.29999999894	476639.09999999893	478713.89999999892	480788.69999999891	482855.29999999888	484921.89999999886	486988.49999999884	489055.09999999881	491121.69999999879	493188.29999999877	495254.89999999874	497321.49999999872	499388.0999999987	501454.69999999867	503521.29999999865	505587.89999999863	507654.4999999986	509721.09999999858	511787.69999999856	513854.29999999853	515920.89999999851	517987.49999999849	520054.09999999846	522120.69999999844	524187.29999999842	526253.89999999839	528320.49999999837	530387.09999999835	532453.69999999832	534520.2999999983	536586.89999999828	538653.49999999825	540720.09999999823	542786.69999999821	544175.59999999823	545564.49999999825	546953.39999999828	548342.2999999983	549731.19999999832	551120.09999999835	552508.99999999837	553897.89999999839	555286.79999999842	556675.69999999844	558064.59999999846	559453.49999999849	560842.39999999851	562231.29999999853	563620.19999999856	565009.09999999858	566397.9999999986	567786.89999999863	569175.79999999865	570564.69999999867	571953.5999999987	573342.49999999872	574731.39999999874	576120.29999999877	577509.19999999879	578898.09999999881	580286.99999999884	581675.89999999886	583064.79999999888	584453.69999999891	585842.59999999893	587656.59999999893	589911.29999999888	592361.19999999891	594547.69999999891	596634.79999999888	598769.69999999891	600831.59999999893	602838.79999999888	605112.49999999884	606990.79999999888	609041.99999999884	611178.59999999881	613128.99999999884	615091.89999999886	616954.09999999881	618967.59999999881	620921.19999999879	622922.19999999879	624861.09999999881	626702.99999999884	628685.79999999888	630353.09999999893	630353.09999999893	632143.59999999893	632143.59999999893	632143.59999999893	632441.36999999895	634354.86999999895	636265.26999999897	638079.76999999897	640050.86999999895	641963.26999999897	643943.46999999892	645835.0699999989	647787.76999999885	649652.96999999881	651642.86999999883	653480.76999999885	655501.5699999989	657280.86999999895	659142.86999999895	660951.0699999989	662754.0699999989	664751.46999999892	666596.46999999892	668449.96999999892	670570.36999999895	672482.36999999895	674559.26999999897	676431.96999999892	678293.66999999888	680287.46999999892	682232.46999999892	683936.86999999895	685968.96999999892	687830.16999999888	689697.36999999883	691472.76999999885	693324.66999999888	695081.26999999885	696935.16999999888	698605.76999999885	700355.96999999881	702080.96999999881	703743.46999999881	705473.26999999885	707150.76999999885	708570.76999999885	710011.66999999888	711371.36999999883	712977.96999999881	714377.96999999881	715738.56999999878	717270.06999999878	718841.96999999881	720295.16999999876	721940.36999999871	723409.36999999871	724913.06999999867	726421.76999999862	727997.16999999864	729196.56999999867	730709.46999999869	732215.56999999867	733489.26999999862	734878.76999999862	736267.3699999986	737704.16999999864	739092.66999999864	739805.81999999867	741163.71999999869	742644.71999999869	743966.21999999869	744743.92999999865	744743.92999999865	744743.92999999865	744743.92999999865	746171.62999999861	747567.52999999863	748963.42999999865	750409.42999999865	751804.2299999987	753122.52999999875	754608.02999999875	755968.92999999877	757320.62999999872	758620.42999999877	759910.92999999877	761303.02999999875	762601.62999999872	763899.42999999877	764866.26999999874	765752.26999999874	766506.98999999871	767743.38999999873	769030.18999999878	770306.0899999988	771499.28999999876	772775.78999999876	773895.38999999873	773895.38999999873	773895.38999999873	773895.38999999873	773895.38999999873	773895.38999999873	774965.18999999878	774965.18999999878	774965.18999999878	774965.18999999878	776431.5899999988	777897.98999999883	779507.28999999887	781185.98999999883	782864.68999999878	784485.5899999988	786182.48999999883	787628.18999999878	789073.88999999873	790769.88999999873	792427.48999999871	794085.08999999869	795500.68999999866	796543.38999999862	797812.98999999859	799168.98999999859	800685.08999999857	802212.28999999852	803610.8899999985	805153.68999999855	806568.68999999855	807466.05999999854	808916.2599999985	809597.03999999852	810437.18999999855	811693.98999999859	812867.48999999859	814097.18999999855	815367.98999999859	816529.88999999862	818161.78999999864	819592.88999999862	820808.38999999862	821810.58999999857	822236.70999999857	822566.00999999861	822950.3699999986	416.98	833.96	1250.94	1667.92	2084.9	2501.88	2918.86	3335.84	3752.82	4169.8	4586.7800000000007	5003.76	5420.74	5837.7199999999993	6254.6999999999989	6671.6799999999985	7088.659999999998	7505.6399999999976	7922.6199999999972	8339.5999999999967	8756.5799999999963	9173.5599999999959	9590.5399999999954	10007.519999999995	10424.499999999995	10841.479999999994	11258.459999999994	11675.439999999993	12092.419999999993	12509.399999999992	12851.019999999993	13192.639999999992	13534.259999999991	13875.87999999999	14217.499999999989	14559.119999999988	14900.739999999987	15242.359999999986	15583.979999999985	15925.599999999984	16267.219999999983	16608.839999999982	16950.459999999981	17292.07999999998	17633.699999999979	17975.319999999978	18316.939999999977	18658.559999999976	19000.179999999975	19341.799999999974	19683.419999999973	20025.039999999972	20366.659999999971	20708.27999999997	21049.899999999969	21391.519999999968	21733.139999999967	22074.759999999966	22416.379999999965	22757.999999999964	23099.619999999963	23375.569999999963	23651.519999999964	23927.469999999965	24203.419999999966	24479.369999999966	24755.319999999967	25031.269999999968	25307.219999999968	25583.169999999969	25859.11999999997	26135.069999999971	26411.019999999971	26686.969999999972	26962.919999999973	27238.869999999974	27514.819999999974	27790.769999999975	28066.719999999976	28342.669999999976	28618.619999999977	28894.569999999978	29170.519999999979	29446.469999999979	29722.41999999998	29998.369999999981	30274.319999999982	30550.269999999982	30826.219999999983	31102.169999999984	31378.119999999984	31633.679999999986	31889.239999999987	32144.799999999988	32400.35999999999	32655.919999999991	32911.479999999989	33167.039999999986	33422.599999999984	33678.159999999982	33933.719999999979	34189.279999999977	34444.839999999975	34700.399999999972	34955.95999999997	35211.519999999968	35467.079999999965	35722.639999999963	35978.199999999961	36233.759999999958	36489.319999999956	36744.879999999954	37000.439999999951	37255.999999999949	37511.559999999947	37767.119999999944	38022.679999999942	38278.23999999994	38533.799999999937	38789.359999999935	39044.919999999933	39300.47999999993	39500.329999999929	39700.179999999928	39900.029999999926	40099.879999999925	40299.729999999923	40499.579999999922	40699.42999999992	40899.279999999919	41099.129999999917	41298.979999999916	41498.829999999914	41698.679999999913	41898.529999999912	42098.37999999991	42298.229999999909	42498.079999999907	42697.929999999906	42897.779999999904	43097.629999999903	43297.479999999901	43497.3299999999	43697.179999999898	43897.029999999897	44096.879999999896	44296.729999999894	44496.579999999893	44696.429999999891	44896.27999999989	45096.129999999888	45295.979999999887	45495.829999999885	45728.939999999886	45962.049999999886	46195.159999999887	46428.269999999888	46661.379999999888	46894.489999999889	47127.599999999889	47360.70999999989	47593.819999999891	47826.929999999891	48060.039999999892	48293.149999999892	48526.259999999893	48759.369999999893	48992.479999999894	49225.589999999895	49458.699999999895	49691.809999999896	49924.919999999896	50158.029999999897	50391.139999999898	50624.249999999898	50857.359999999899	51090.469999999899	51323.5799999999	51556.6899999999	51789.799999999901	52022.909999999902	52256.019999999902	52489.129999999903	52668.169999999904	52847.209999999905	53026.249999999905	53205.289999999906	53384.329999999907	53563.369999999908	53742.409999999909	53921.44999999991	54100.489999999911	54279.529999999912	54458.569999999912	54637.609999999913	54816.649999999914	54995.689999999915	55174.729999999916	55353.769999999917	55532.809999999918	55711.849999999919	55890.889999999919	56069.92999999992	56248.969999999921	56428.009999999922	56607.049999999923	56786.089999999924	56965.129999999925	57144.169999999925	57323.209999999926	57502.249999999927	57681.289999999928	57860.329999999929	58039.36999999993	81249.919999999911	81463.589999999909	81684.299999999916	81889.269999999917	82104.959999999919	82325.659999999916	82528.919999999911	82745.069999999905	82945.05999999991	83151.349999999904	83368.749999999898	83563.389999999898	83763.919999999896	83965.269999999902	84161.639999999898	84370.179999999891	84576.179999999891	84778.649999999892	84982.999999999898	85184.959999999905	85385.349999999904	85602.409999999902	85781.0799999999	85982.549999999901	86164.949999999895	86360.429999999891	86553.439999999886	86754.159999999887	86957.989999999889	87165.159999999887	87375.569999999891	87594.519999999888	87794.009999999893	88007.999999999898	88208.629999999903	88393.709999999905	88618.319999999905	88800.269999999902	89014.059999999896	89228.409999999902	89431.319999999905	89632.399999999907	89839.259999999907	90054.44999999991	90280.149999999907	90482.1899999999	90736.419999999896	90953.229999999894	91172.339999999895	91376.539999999892	91581.889999999898	91780.699999999895	91971.409999999902	92164.929999999906	92378.3299999999	92583.239999999903	92787.999999999898	92994.789999999892	93191.929999999891	93391.969999999885	93588.519999999888	93800.529999999882	94007.039999999877	94211.279999999882	94390.129999999888	94576.759999999893	94784.439999999886	95820.999999999884	95995.439999999886	96420.779999999882	96908.439999999886	97101.969999999885	97513.049999999886	97710.849999999889	97915.199999999895	98119.949999999895	98334.589999999895	98590.369999999893	99005.369999999893	99209.119999999893	99427.749999999898	99619.419999999896	99831.609999999899	100027.8099999999	100229.03999999989	100420.15999999989	100618.39999999989	100824.79999999989	101025.88999999988	101223.86999999988	101395.06999999988	101586.64999999988	101786.40999999987	101977.94999999987	102213.67999999986	102421.95999999986	102612.72999999986	102859.91999999987	103055.57999999987	103252.90999999987	103448.27999999987	103642.28999999986	103843.65999999986	104042.11999999986	104239.54999999986	104429.66999999985	104622.41999999985	104819.08999999985	105007.88999999985	105190.06999999985	105375.58999999985	105561.71999999986	105744.34999999986	105926.84999999986	106112.82999999986	106290.78999999986	107006.98999999986	107520.28999999986	108207.04999999986	108717.88999999985	110981.18999999986	111170.89999999986	111367.10999999987	111579.08999999987	111779.63999999987	111990.71999999987	112198.93999999987	112403.38999999987	112610.86999999986	112823.63999999987	113032.04999999987	113243.67999999988	113451.59999999987	113657.35999999987	113856.24999999987	114063.23999999987	114262.10999999987	114471.62999999987	114669.87999999987	114876.03999999988	115072.55999999988	115251.39999999988	115424.75999999988	115603.54999999987	115789.30999999987	115991.58999999987	116192.82999999987	116394.02999999987	116601.03999999986	116772.59999999986	116960.84999999986	117157.68999999986	117547.20999999986	117742.88999999985	118139.96999999986	118505.22999999985	118701.30999999985	118892.01999999986	119068.28999999986	119262.71999999986	119459.31999999986	119635.08999999987	119990.22999999986	121622.55999999987	121793.24999999987	122301.20999999988	Derivative of Hall Integral	3796.9	7593.8	11390.7	15187.6	18984.5	22781.4	26578.300000000003	30375.200000000004	34172.100000000006	37969.000000000007	41765.900000000009	45562.80000000001	49359.700000000012	53156.600000000013	56953.500000000015	60750.400000000016	64547.300000000017	68344.200000000012	72141.100000000006	75938	79734.899999999994	83531.799999999988	87328.699999999983	91125.599999999977	94922.499999999971	98719.399999999965	102516.29999999996	106313.19999999995	110110.09999999995	113906.99999999994	118268.79999999994	122630.59999999995	126992.39999999995	131354.19999999995	135715.99999999994	140077.79999999993	144439.59999999992	148801.39999999991	153163.1999999999	157524.99999999988	161886.79999999987	166248.59999999986	170610.39999999985	174972.19999999984	179333.99999999983	183695.79999999981	188057.5999999998	192419.39999999979	196781.19999999978	201142.99999999977	205504.79999999976	209866.59999999974	214228.39999999973	218590.19999999972	222951.99999999971	227313.7999999997	231675.59999999969	236037.39999999967	240399.19999999966	244760.99999999965	249122.79999999964	252176.49999999965	255230.19999999966	258283.89999999967	261337.59999999969	264391.2999999997	267444.99999999971	270498.69999999972	273552.39999999973	276606.09999999974	279659.79999999976	282713.49999999977	285767.19999999978	288820.89999999979	291874.5999999998	294928.29999999981	297981.99999999983	301035.69999999984	304089.39999999985	307143.09999999986	310196.79999999987	313250.49999999988	316304.1999999999	319357.89999999991	322411.59999999992	325465.29999999993	328518.99999999994	331572.69999999995	334626.39999999997	337680.1	340733.8	343176.89999999997	345619.99999999994	348063.09999999992	350506.1999999999	352949.29999999987	355392.39999999985	357835.49999999983	360278.5999999998	362721.69999999978	365164.79999999976	367607.89999999973	370050.99999999971	372494.09999999969	374937.19999999966	377380.29999999964	379823.39999999962	382266.49999999959	384709.59999999957	387152.69999999955	389595.79999999952	392038.8999999995	394481.99999999948	396925.09999999945	399368.19999999943	401811.29999999941	404254.39999999938	406697.49999999936	409140.59999999934	411583.69999999931	414026.79999999929	416469.89999999927	418544.69999999925	420619.49999999924	422694.29999999923	424769.09999999922	426843.89999999921	428918.6999999992	430993.49999999919	433068.29999999917	435143.09999999916	437217.89999999915	439292.69999999914	441367.49999999913	443442.29999999912	445517.0999999991	447591.89999999909	449666.69999999908	451741.49999999907	453816.29999999906	455891.09999999905	457965.89999999903	460040.69999999902	462115.49999999901	464190.299999999	466265.09999999899	468339.89999999898	470414.69999999896	472489.49999999895	474564.29999999894	476639.09999999893	478713.89999999892	480788.69999999891	482855.29999999888	484921.89999999886	486988.49999999884	489055.09999999881	491121.69999999879	493188.29999999877	495254.89999999874	497321.49999999872	499388.0999999987	501454.69999999867	503521.29999999865	505587.89999999863	507654.4999999986	509721.09999999858	511787.69999999856	513854.29999999853	515920.89999999851	517987.49999999849	520054.09999999846	522120.69999999844	524187.29999999842	526253.89999999839	528320.49999999837	530387.09999999835	532453.69999999832	534520.2999999983	536586.89999999828	538653.49999999825	540720.09999999823	542786.69999999821	544175.59999999823	545564.49999999825	546953.39999999828	548342.2999999983	549731.19999999832	551120.09999999835	552508.99999999837	553897.89999999839	555286.79999999842	556675.69999999844	558064.59999999846	559453.49999999849	560842.39999999851	562231.29999999853	563620.19999999856	565009.09999999858	566397.9999999986	567786.89999999863	569175.79999999865	570564.69999999867	571953.5999999987	573342.49999999872	574731.39999999874	576120.29999999877	577509.19999999879	578898.09999999881	580286.99999999884	581675.89999999886	583064.79999999888	584453.69999999891	585842.59999999893	587656.59999999893	589911.29999999888	592361.19999999891	594547.69999999891	596634.79999999888	598769.69999999891	600831.59999999893	602838.79999999888	605112.49999999884	606990.79999999888	609041.99999999884	611178.59999999881	613128.99999999884	615091.89999999886	616954.09999999881	618967.59999999881	620921.19999999879	622922.19999999879	624861.09999999881	626702.99999999884	628685.79999999888	630353.09999999893	630353.09999999893	632143.59999999893	632143.59999999893	632143.59999999893	632441.36999999895	634354.86999999895	636265.26999999897	638079.76999999897	640050.86999999895	641963.26999999897	643943.46999999892	645835.0699999989	647787.76999999885	649652.96999999881	651642.86999999883	653480.76999999885	655501.5699999989	657280.86999999895	659142.86999999895	660951.0699999989	662754.0699999989	664751.46999999892	666596.46999999892	668449.96999999892	670570.36999999895	672482.36999999895	674559.26999999897	676431.96999999892	678293.66999999888	680287.46999999892	682232.46999999892	683936.86999999895	685968.96999999892	687830.16999999888	689697.36999999883	691472.76999999885	693324.66999999888	695081.26999999885	696935.16999999888	698605.76999999885	700355.96999999881	702080.96999999881	703743.46999999881	705473.26999999885	707150.76999999885	708570.76999999885	710011.66999999888	711371.36999999883	712977.96999999881	714377.96999999881	715738.56999999878	717270.06999999878	718841.96999999881	720295.16999999876	721940.36999999871	723409.36999999871	724913.06999999867	726421.76999999862	727997.16999999864	729196.56999999867	730709.46999999869	732215.56999999867	733489.26999999862	734878.76999999862	736267.3699999986	737704.16999999864	739092.66999999864	739805.81999999867	741163.71999999869	742644.71999999869	743966.21999999869	744743.92999999865	744743.92999999865	744743.92999999865	744743.92999999865	746171.62999999861	747567.52999999863	748963.42999999865	750409.42999999865	751804.2299999987	753122.52999999875	754608.02999999875	755968.92999999877	757320.62999999872	758620.42999999877	759910.92999999877	761303.02999999875	762601.62999999872	763899.42999999877	764866.26999999874	765752.26999999874	766506.98999999871	767743.38999999873	769030.18999999878	770306.0899999988	771499.28999999876	772775.78999999876	773895.38999999873	773895.38999999873	773895.38999999873	773895.38999999873	773895.38999999873	773895.38999999873	774965.18999999878	774965.18999999878	774965.18999999878	774965.18999999878	776431.5899999988	777897.98999999883	779507.28999999887	781185.98999999883	782864.68999999878	784485.5899999988	786182.48999999883	787628.18999999878	789073.88999999873	790769.88999999873	792427.48999999871	794085.08999999869	795500.68999999866	796543.38999999862	797812.98999999859	799168.98999999859	800685.08999999857	802212.28999999852	803610.8899999985	805153.68999999855	806568.68999999855	807466.05999999854	808916.2599999985	809597.03999999852	810437.18999999855	811693.98999999859	812867.48999999859	814097.18999999855	815367.98999999859	816529.88999999862	818161.78999999864	819592.88999999862	820808.38999999862	821810.58999999857	822236.70999999857	822566.00999999861	822950.3699999986	601.57497814987994	1028.3992177417263	1449.4472889682409	1868.6625606887908	2287.058136911573	2705.0156409771744	3122.7113849737725	3540.238181808144	3957.6495748578313	4374.9786314125031	4792.2468811141653	5209.4689462618089	5626.6551071598042	6043.8128028757483	6460.9475496217219	6878.0635244631812	7295.1639485238793	7712.2513457011582	8129.3277216604065	8546.3946903717206	8963.4535652914383	9380.5054262031681	9797.5511689750747	10214.591543122566	10631.62718052516	11048.658617633435	11465.686312833435	11882.710660147313	12299.732000146554	9091.0363539540995	9432.6950992625261	9774.3511358114083	10116.004738090673	10457.656144710836	10799.305564081502	11140.953179045466	11482.599150678643	11824.24362144031	12165.886717783094	12507.528552343905	12849.169225774804	13190.808828304433	13532.447441044487	13874.085137117243	14215.721982617613	14557.358037431819	14898.993355956134	15240.62798770572	15582.261977855995	15923.895367701796	16265.528195073673	16607.160494682415	16948.79229844602	17290.423635755138	17632.054533725779	17973.685017407202	18315.315109990359	18656.944832951671	18998.574206238012	19340.203248375943	22649.872410497072	22925.825782758497	23201.779074802573	23477.732289456093	23753.685429424131	24029.638497271251	24305.591495456676	24581.54442632258	24857.497292121559	25133.450094983134	25409.40283696838	25685.355520038953	25961.308146066141	26237.260716855246	26513.213234132476	26789.165699545294	27065.118114686677	27341.070481072657	27617.022800170635	27892.975073380814	28168.927302056396	28444.879487484141	28720.831630917837	28996.783733553752	29272.735796556193	29548.687821013136	29824.639808008695	30100.591758582439	30376.54367371009	30652.495554348345	35770.020677510234	36025.581756869768	36281.142821023604	36536.703870301157	36792.264904992968	37047.825925414669	37303.386931846129	37558.947924591732	37814.508903916721	38070.069870099222	38325.63082337378	38581.191764048046	38836.752692316062	39092.313608468066	39347.874512718459	39603.435405278207	39858.996286410656	40114.557156309813	40370.118015206579	40625.678863272929	40881.239700759594	41136.800527829604	41392.361344689707	41647.922151518571	41903.482948521822	42159.043735851556	42414.604513680541	42670.165282222217	42925.726041585127	43181.286791978753	43436.847533529079	40215.279635867773	40415.130045126934	40614.980450355397	40814.830851619801	41014.681248957619	41214.531642465496	41414.382032169618	41614.232418126165	41814.082800380966	42013.933179016356	42213.783554072208	42413.633925575981	42613.484293596171	42813.334658194784	43013.185019391953	43213.035377265289	43412.885731830022	43612.736083131334	43812.586431262556	44012.436776190851	44212.287118045882	44412.137456787299	44611.987792510939	44811.838125247617	45011.688455005708	45211.538781864794	45411.389105858507	45611.239426976645	45811.089745323567	46010.940060907997	46210.790373736119	54348.860074819589	54581.970430653375	54815.080783462021	55048.191133325585	55281.301480173825	55514.411824164912	55747.522165228664	55980.632503508423	56213.742838942555	56446.853171603165	56679.963501557548	56913.073828785462	57146.184153348797	57379.294475295508	57612.404794605216	57845.515111352004	58078.6254255772	58311.73573723869	58544.846046471241	58777.956353222398	59011.066657576979	59244.176959520453	59477.287259075245	59710.397556310054	59943.507851237853	60176.618143895597	60409.72843424981	60642.838722390719	60875.949008348762	61109.059292106365	70058.904268588769	70237.944365773248	70416.984462485998	70596.024558639372	70775.064654376911	70954.104749673948	71133.144844391543	71312.184938648439	71491.225032507748	71670.265125820224	71849.30521869041	72028.345311094919	72207.385403070657	72386.425494609648	72565.465585615122	72744.505676236338	72923.545766381067	73102.585856073987	73281.625945411317	73460.66603420442	73639.706122646792	73818.746210606289	73997.786298157414	74176.826385321416	74355.8664720292	74534.906558259347	74713.946644246316	74892.98672964779	75072.026814711469	75251.066899407175	75430.106983672915	7507591.0037824474	55796.918817332567	53255.028773364284	55632.390128374987	61550.929641341572	61788.723747517222	59127.678383414124	64809.963082532653	53124.399697677894	66561.409149444444	64441.614661717387	55579.77507636496	62938.421692516487	62994.056668008721	64959.909994006281	64002.7025810833	65370.823462863831	62928.724623631628	65754.889920165442	68615.479437678383	63437.349315369167	81954.904300853494	#N/A	71029.053229921614	#N/A	#N/A	409842.39605880488	66441.3765113931	67784.314274768796	72748.934560842943	68218.57205679077	73388.618424266475	64772.58175694789	72953.983899397004	66456.535378137909	64371.157713373155	73441.838987133844	64602.831853127544	69241.664723912676	79074.564071535511	71728.078128274341	73400.155802604233	75934.962818063475	71509.38759870331	81432.25953913205	72763.045437000881	80272.320432710796	76147.245774796087	71055.433545486754	73656.280908681118	74714.705659229207	67734.808540437502	66798.457906362732	77558.36467722751	71929.947303863781	75624.599599435707	75530.839317003687	80435.962583501503	73707.760834395507	79055.156565373531	73790.568401370416	88551.566311030299	82533.264255754912	83024.224978732644	75618.521469238884	76020.92383366244	87443.70274951242	516718.24907827628	85869.052582340519	222317.74576066041	216170.14333674152	98655.752316123006	216041.50003199882	92539.667344083398	93348.615744481722	101384.26550537179	94080.142849490599	125830.98339032248	199858.21528063918	98001.381034615086	100920.23882578514	116433.32544306743	102378.66076267493	95287.760255634741	115782.25277132531	100983.95683303608	105012.21524676205	105869.85993075729	106938.77891580215	205281.00705011861	93358.094924772027	95971.615981569223	112359.18393994532	183325.09302391543	#N/A	#N/A	#N/A	129067.48778693462	104686.91130024189	105777.76656397906	101290.5895027198	104475.33281640196	114938.56639074038	100714.94786796195	109572.02164978236	106423.96043219653	112400.97234562985	115710.76740589039	103155.34640983547	106893.91797259223	109106.33703932946	147154.19397400619	157752.16294539982	185258.96513660587	115391.38786149186	106265.21696463761	432037.14682349522	331632.81241942447	415411.71656629315	352849.84261698346	#N/A	#N/A	#N/A	#N/A	#N/A	152801.19612837958	#N/A	#N/A	#N/A	112551.34839633513	110453.40004761146	102402.77204318381	96651.939487516865	95853.620164563239	96159.598388996834	95795.998405666614	108246.40032414948	114252.79353363835	92336.058097641129	98453.140865482637	94046.011936684838	100410.23090666068	132347.1383168473	112261.703264123	109386.17304980378	106727.25625898251	105607.31113958037	115505.34181351097	107930.46850290496	97705.660943594921	169295.83693491985	109698.18318126193	463030.10035292752	188661.70904417883	256252.27564808316	252827.96036524395	129712.60214141689	122267.56431958135	123786.29430262679	97381.272675862303	112494.75513138494	118606.86146283092	291039.52912202553	3148910.7165929247	426285.10860316845	1087335.4214574816	#N/A	Cumulative Injection, MMSTB

Hall Integral/DHI, psi-MMSTB
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Hall Integral/DHI, psi-MMSTB
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Hall Integral/DHI, psi-MSTB
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Hall Integral/DHI, psi-MMSTB
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Hall Integral/DHI, psi-MSTB
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Hall Integral/DHI, psi-MMSTB


Hall Integral	3822.3	7644.6	11466.900000000001	15289.2	19111.5	22933.8	26756.1	30578.399999999998	34400.699999999997	38223	42045.3	45867.600000000006	49689.900000000009	53512.200000000012	57334.500000000015	61156.800000000017	64979.10000000002	68801.400000000023	72623.700000000026	76446.000000000029	80268.300000000032	84090.600000000035	87912.900000000038	91735.200000000041	95557.500000000044	99379.800000000047	103202.10000000005	107024.40000000005	110846.70000000006	114669.00000000006	122264.90000000005	129860.80000000005	137456.70000000004	145052.60000000003	152648.50000000003	160244.40000000002	167840.30000000002	175436.2	183032.1	190628	198223.9	205819.8	213415.69999999998	221011.59999999998	228607.49999999997	236203.39999999997	243799.29999999996	251395.19999999995	258991.09999999995	266586.99999999994	274182.89999999997	281778.8	289374.7	296970.60000000003	304566.50000000006	312162.40000000008	319758.3000000001	327354.20000000013	334950.10000000015	342546.00000000017	350141.9000000002	358011.30000000022	365880.70000000024	373750.10000000027	381619.50000000029	389488.90000000031	397358.30000000034	405227.70000000036	413097.10000000038	420966.50000000041	428835.90000000043	436705.30000000045	444574.70000000048	452444.1000000005	460313.50000000052	468182.90000000055	476052.30000000057	483921.70000000059	491791.10000000062	499660.50000000064	507529.90000000066	515399.30000000069	523268.70000000071	531138.10000000068	539007.5000000007	546876.90000000072	554746.30000000075	562615.70000000077	570485.10000000079	578354.50000000081	586223.90000000084	591398.60000000079	596573.30000000075	601748.0000000007	606922.70000000065	612097.40000000061	617272.10000000056	622446.80000000051	627621.50000000047	632796.20000000042	637970.90000000037	643145.60000000033	648320.30000000028	653495.00000000023	658669.70000000019	663844.40000000014	669019.10000000009	674193.8	679368.5	684543.2	689717.89999999991	694892.59999999986	700067.29999999981	705241.99999999977	710416.69999999972	715591.39999999967	720766.09999999963	725940.79999999958	731115.49999999953	736290.19999999949	741464.89999999944	746639.59999999939	758663.59999999939	770687.59999999939	782711.59999999939	794735.59999999939	806759.59999999939	818783.59999999939	830807.59999999939	842831.59999999939	854855.59999999939	866879.59999999939	878903.59999999939	890927.59999999939	902951.59999999939	914975.59999999939	926999.59999999939	939023.59999999939	951047.59999999939	963071.59999999939	975095.59999999939	987119.59999999939	999143.59999999939	1011167.5999999994	1023191.5999999994	1035215.5999999994	1047239.5999999994	1059263.5999999994	1071287.5999999994	1083311.5999999994	1095335.5999999994	1107359.5999999994	1119383.5999999994	1130066.5999999994	1140749.5999999994	1151432.5999999994	1162115.5999999994	1172798.5999999994	1183481.5999999994	1194164.5999999994	1204847.5999999994	1215530.5999999994	1226213.5999999994	1236896.5999999994	1247579.5999999994	1258262.5999999994	1268945.5999999994	1279628.5999999994	1290311.5999999994	1300994.5999999994	1311677.5999999994	1322360.5999999994	1333043.5999999994	1343726.5999999994	1354409.5999999994	1365092.5999999994	1375775.5999999994	1386458.5999999994	1397141.5999999994	1407824.5999999994	1418507.5999999994	1429401.5999999994	1440295.5999999994	1451189.5999999994	1462083.5999999994	1472977.5999999994	1483871.5999999994	1494765.5999999994	1505659.5999999994	1516553.5999999994	1527447.5999999994	1538341.5999999994	1549235.5999999994	1560129.5999999994	1571023.5999999994	1581917.5999999994	1592811.5999999994	1603705.5999999994	1614599.5999999994	1625493.5999999994	1636387.5999999994	1647281.5999999994	1658175.5999999994	1669069.5999999994	1679963.5999999994	1690857.5999999994	1701751.5999999994	1712645.5999999994	1723539.5999999994	1734433.5999999994	1745327.5999999994	1756221.5999999994	1766878.5999999994	1777535.5999999994	1788192.5999999994	1798849.5999999994	1809506.5999999994	1820163.5999999994	1830820.5999999994	1841477.5999999994	1852134.5999999994	1862791.5999999994	1873448.5999999994	1884105.5999999994	1894762.5999999994	1905419.5999999994	1916076.5999999994	1926733.5999999994	1937390.5999999994	1948047.5999999994	1958704.5999999994	1969361.5999999994	1980018.5999999994	1990675.5999999994	2001332.5999999994	2011989.5999999994	2022646.5999999994	2033303.5999999994	2043960.5999999994	2054617.5999999994	2065274.5999999994	2075931.5999999994	2085856.6999999995	2095781.7999999996	2105706.8999999994	2115631.9999999995	2125557.0999999996	2135482.1999999997	2145407.2999999998	2155332.4	2165257.5	2175182.6	2185107.7000000002	2195032.8000000003	2204957.9000000004	2214883.0000000005	2224808.1000000006	2234733.2000000007	2244658.3000000007	2254583.4000000008	2264508.5000000009	2274433.600000001	2284358.7000000011	2294283.8000000012	2304208.9000000013	2314134.0000000014	2324059.1000000015	2333984.2000000016	2343909.3000000017	2353834.4000000018	2363759.5000000019	2373684.600000002	2383609.700000002	2393047.5000000019	2402485.3000000017	2411923.1000000015	2421360.9000000013	2430798.7000000011	2440236.5000000009	2449674.3000000007	2459112.1000000006	2468549.9000000004	2477987.7000000002	2487425.5	2496863.2999999998	2506301.0999999996	2515738.8999999994	2525176.6999999993	2534614.4999999991	2544052.2999999989	2553490.0999999987	2562927.8999999985	2572365.6999999983	2581803.4999999981	2591241.299999998	2600679.0999999978	2610116.8999999976	2619554.6999999974	2628992.4999999972	2638430.299999997	2647868.0999999968	2657305.8999999966	2666743.6999999965	2674519.3999999966	2682295.0999999968	2690070.799999997	2697846.4999999972	2705622.1999999974	2713397.8999999976	2721173.5999999978	2728949.299999998	2736724.9999999981	2744500.6999999983	2752276.3999999985	2760052.0999999987	2767827.7999999989	2775603.4999999991	2783379.1999999993	2791154.8999999994	2798930.5999999996	2806706.3	2814482	2822257.7	2830033.4000000004	2837809.1000000006	2845584.8000000007	2853360.5000000009	2861136.2000000011	2868911.9000000013	2876687.6000000015	2884463.3000000017	2892239.0000000019	2900014.700000002	2907790.4000000022	2917345.0000000023	2926899.6000000024	2936454.2000000025	2946008.8000000026	2955563.4000000027	2965118.0000000028	2974672.6000000029	2984227.200000003	2993781.8000000031	3003336.4000000032	3012891.0000000033	3022445.6000000034	3032000.2000000034	3041554.8000000035	3051109.4000000036	3060664.0000000037	3070218.6000000038	3079773.2000000039	3089327.800000004	3098882.4000000041	3108437.0000000042	3117991.6000000043	3127546.2000000044	3137100.8000000045	3146655.4000000046	3156210.0000000047	3165764.6000000047	3175319.2000000048	3184873.8000000049	3194428.400000005	3203983.0000000051	3213296.900000005	3222610.8000000049	3231924.7000000048	3241238.6000000047	3250552.5000000047	3259866.4000000046	3269180.3000000045	3278494.2000000044	3287808.1000000043	3297122.0000000042	3306435.9000000041	3315749.800000004	3325063.7000000039	3334377.6000000038	3343691.5000000037	3353005.4000000036	3362319.3000000035	3371633.2000000034	3380947.1000000034	3390261.0000000033	3399574.9000000032	3408888.8000000031	3418202.700000003	3427516.6000000029	3436830.5000000028	3446144.4000000027	3455458.3000000026	3464772.2000000025	3474086.1000000024	3483400.0000000023	3491599.7000000025	3499799.4000000027	3507999.1000000029	3516198.8000000031	3524398.5000000033	3532598.2000000034	3540797.9000000036	3548997.6000000038	3557197.300000004	3565397.0000000042	3573596.7000000044	3581796.4000000046	3589996.1000000047	3598195.8000000049	3606395.5000000051	3614595.2000000053	3622794.9000000055	3630994.6000000057	3639194.3000000059	3647394.0000000061	3655593.7000000062	3663793.4000000064	3671993.1000000066	3680192.8000000068	3688392.500000007	3696592.2000000072	3704791.9000000074	3712991.6000000075	3721191.3000000077	3729391.0000000079	3737590.7000000081	3742466.9000000083	3747343.1000000085	3752219.3000000087	3757095.5000000088	3761971.700000009	3766847.9000000092	3771724.1000000094	3776600.3000000096	3781476.5000000098	3786352.70000001	3791228.9000000102	3796105.1000000103	3800981.3000000105	3805857.5000000107	3810733.7000000109	3815609.9000000111	3820486.1000000113	3825362.3000000115	3830238.5000000116	3835114.7000000118	3839990.900000012	3844867.1000000122	3849743.3000000124	3854619.5000000126	3859495.7000000128	3864371.9000000129	3869248.1000000131	3874124.3000000133	3879000.5000000135	3883876.7000000137	3890083.3000000138	3896289.9000000139	3902496.500000014	3908703.1000000141	3914909.7000000142	3921116.3000000142	3927322.9000000143	3933529.5000000144	3939736.1000000145	3945942.7000000146	3952149.3000000147	3958355.9000000148	3964562.5000000149	3970769.100000015	3976975.7000000151	3983182.3000000152	3989388.9000000153	3995595.5000000154	4001802.1000000155	4008008.7000000156	4014215.3000000156	4020421.9000000157	4026628.5000000158	4032835.1000000159	4039041.700000016	4045248.3000000161	4051454.9000000162	4057661.5000000163	4063868.1000000164	4070074.7000000165	4076281.3000000166	4083259.8000000166	4090293.4000000167	4097348.9000000167	4104446.3000000166	4111522.2000000165	4118583.7000000165	4125573.0000000163	4132694.7000000165	4139689.5000000163	4146658.1000000164	4153671.4000000162	4160753.8000000161	4167716.700000016	4174657.8000000161	4181618.6000000159	4188576.0000000158	4195627.3000000156	4202532.5000000158	4209510.4000000162	4216504.9000000162	4223516.200000016	4230508.1000000164	4237384.3000000166	4244313.4000000162	4251251.4000000162	4258143.200000016	4265050.0000000158	4272019.4000000162	4278921.4000000162	4285794.5000000158	4292604.700000016	4299483.8000000156	4306323.700000016	4313322.3000000156	4320162.9000000153	4326445.3000000156	4332703.6000000155	4339455.7000000151	4346367.2000000151	4353209.1000000155	4360072.9000000153	4366957.7000000151	4373137.5000000149	4379475.7000000151	4384479.9000000153	4390256.6000000155	4395966.4000000153	4401528.5000000149	4407242.6000000145	4412889.1000000145	4418585.3000000147	4424239.6000000145	4429791.9000000143	4435702.1000000145	4441240.6000000145	4446910.1000000145	4452615.6000000145	4458223.8000000147	4463797.3000000147	4469799.3000000147	4475328.1000000145	4481106.9000000143	4486699.3000000147	4493093.3000000147	4497989.3000000147	4503597.3000000147	4509913.3000000147	4515069.3000000147	4521101.3000000147	4526833.3000000147	4532512.1000000145	4538165.1000000145	4543806.4000000143	4549478.2000000142	4555046.6000000145	4560793.8000000147	4566403.7000000151	4572131.7000000151	4577915.3000000147	4583607.4000000143	4589268.7000000142	4594530.8000000138	4594530.8000000138	4594530.8000000138	4600195.2000000142	4603053.000000014	4605864.000000014	4608675.000000014	4614472.500000014	4620349.500000014	4626309.500000014	4632269.500000014	4638715.6000000136	4645211.2000000132	4651578.2000000132	4658074.2000000132	4664380.4000000134	4670593.4000000134	4676802.2000000132	4683069.7000000132	4689379.500000013	4689379.500000013	4689379.500000013	4695738.3000000129	4701951.000000013	4708927.000000013	4715870.3000000129	4722877.6000000127	4729722.3000000129	4735959.6000000127	4742252.6000000127	4747307.7000000123	4754193.4000000125	4761071.5000000121	4767914.4000000125	4774799.0000000121	4781837.6000000117	4788642.9000000115	4795518.1000000117	4802219.2000000114	4808948.300000011	4815770.300000011	4822524.300000011	4829321.6000000108	4836148.5000000112	4842990.4000000115	4849814.4000000115	4856612.4000000115	4863430.3000000119	4870248.2000000123	4877033.8000000119	4883849.7000000123	4890460.6000000127	4897071.6000000127	4903810.9000000125	4910624.1000000127	4917510.6000000127	4924231.6000000127	4930964.6000000127	4937709.7000000123	4944166.7000000123	4950734.7000000123	4957428.7000000123	4963500.9000000125	4970208.2000000123	4976255.2000000123	4982843.2000000123	4989664.2000000123	4996388.2000000123	5003042.2000000123	5009578.5000000121	5016402.9000000125	5022058.9000000125	5028767.1000000127	5035416.6000000127	5042120.9000000125	5042120.9000000125	5048622.6000000127	5055257.6000000127	5061939.3000000129	5067859.4000000125	5074603.4000000125	5081365.4000000125	5088041.4000000125	5094663.7000000123	5101389.8000000119	5108021.0000000121	5114011.5000000121	5120738.6000000117	5127373.1000000117	5134075.7000000114	5140827.1000000117	5147506.9000000115	5154139.4000000115	5160709.4000000115	5167353.4000000115	5174027.0000000112	5180618.2000000114	5187256.300000011	5193872.800000011	5200849.6000000108	5209716.6000000108	5219558.0000000112	5229419.6000000108	5239198.7000000104	5248978.2000000104	5258714.1000000108	5268281.9000000106	5277853.4000000106	5287627.1000000108	5297200.0000000112	5306865.300000011	5316467.800000011	5326106.4000000106	5335909.0000000102	5345499.2000000104	5354775.1000000108	5363693.5000000112	5373442.800000011	5383072.7000000114	5392348.1000000117	5401574.5000000121	5410773.8000000119	5420021.6000000117	5429187.6000000117	5438408.5000000121	5448010.7000000123	5457331.9000000125	5466862.3000000129	5476181.4000000125	5485413.0000000121	5494661.1000000117	5503977.4000000115	5513114.6000000117	5522281.9000000115	5531141.5000000112	5540197.300000011	5549259.1000000108	5558020.1000000108	5566681.6000000108	5575409.6000000108	5584340.1000000108	5593334.2000000104	5602321.8000000101	5611291.1000000099	5620236.8000000101	5628645.2000000104	5637769.0000000102	5646697.5000000102	5655492.9000000106	5664310.2000000104	5673385.1000000108	5682482.7000000104	5691386.9000000106	5700441.5000000102	5709577.4000000106	5718684.9000000106	5727733.7000000104	5736763.3000000101	5745552.5000000102	5754797.3000000101	5764253.4000000097	5773456.6000000099	5782826.7000000095	5792192.1000000099	5800344.3000000101	5809785.3000000101	5819023.6000000099	5828620.4000000097	5833996.3000000101	5839485.8000000101	5844871.2000000104	5850076.9000000106	5855219.7000000104	5860646.7000000104	5865945.4000000106	5871396.5000000102	5877287.9000000106	5882653.0000000102	5888040.8000000101	5893300.6000000099	5898590.6000000099	5903136.3000000101	5907265.9000000097	5912651.3000000101	5917872.5000000102	5923011.9000000106	5928048.7000000104	5933251.2000000104	5938363.6000000108	5943542.0000000112	5948550.800000011	5953605.1000000108	5958888.2000000104	5964049.6000000108	5969193.5000000112	5974434.6000000108	5979452.9000000106	5984739.9000000106	5989901.9000000106	5995084.4000000106	6000261.4000000106	6004732.4000000106	6008386.9000000106	6011855.7000000104	6015350.3000000101	6019176.8000000101	6023051.7000000104	6026667.5000000102	6030010.4000000106	6033150.1000000108	6036380.4000000106	6039561.800000011	6042839.800000011	6046088.4000000106	6049296.4000000106	6052512.6000000108	6055979.0000000112	6059494.6000000108	6062951.0000000112	6066510.5000000112	6070068.9000000115	6073454.8000000119	6077004.5000000121	6080454.2000000123	6083855.4000000125	6087452.8000000129	6090877.8000000129	6094459.7000000132	6098001.2000000132	6101522.7000000132	6105079.9000000134	6108612.000000013	6112130.4000000134	6115666.1000000136	6119134.8000000138	6122714.1000000136	6126226.6000000136	6129593.7000000132	6132879.3000000129	6136141.4000000125	6139696.1000000127	6143168.500000013	6146576.000000013	6150344.7000000132	6154027.1000000136	6157996.6000000136	6162099.000000014	6166033.000000014	6170010.1000000136	6173791.1000000136	6177675.000000014	6181579.3000000138	6186597.8000000138	6192087.000000014	6197896.6000000136	6203558.1000000136	6209171.000000014	6214804.000000014	6220429.7000000142	6225946.4000000143	6231409.1000000145	6237034.1000000145	6242530.9000000143	6248007.000000014	6253282.6000000136	6258537.1000000136	6264177.500000014	6270044.3000000138	6275704.7000000142	6281575.6000000145	6287265.5000000149	6292859.4000000153	6298491.5000000149	6304131.6000000145	6309771.0000000149	6315508.6000000145	6321183.8000000147	6326857.0000000149	6332553.0000000149	6338162.7000000151	6343334.0000000149	6347968.5000000149	6352499.3000000147	6357042.8000000147	6360922.1000000145	6364214.7000000142	6367427.8000000138	6370633.2000000142	6373981.8000000138	6377252.8000000138	6380512.9000000134	6383815.500000013	6387081.3000000129	6390465.6000000127	6393620.500000013	6396863.6000000127	6400234.1000000127	6403467.2000000123	6406829.7000000123	6409937.4000000125	6413387.2000000123	6417291.3000000119	6421741.1000000117	6426400.2000000114	6430965.300000011	6435294.2000000114	6439869.9000000115	6444256.5000000112	6448914.4000000115	6453397.6000000117	6457980.5000000121	6462557.4000000125	6467214.6000000127	6471703.3000000129	6476218.3000000129	6480020.4000000125	6483244.4000000125	6486565.8000000129	6489908.6000000127	6493271.9000000125	6496637.6000000127	6499955.000000013	6503684.6000000127	6508376.4000000125	6513027.2000000123	6517631.1000000127	6522184.000000013	6526787.500000013	6530448.4000000134	6534763.9000000134	6539518.2000000132	6544274.500000013	121.21000000000004	242.42000000000007	363.63000000000011	484.84000000000015	606.05000000000018	727.26000000000022	848.47000000000025	969.68000000000029	1090.8900000000003	1212.1000000000004	1333.3100000000004	1454.5200000000004	1575.7300000000005	1696.9400000000005	1818.1500000000005	1939.3600000000006	2060.5700000000006	2181.7800000000007	2302.9900000000007	2424.2000000000007	2545.4100000000008	2666.6200000000008	2787.8300000000008	2909.0400000000009	3030.2500000000009	3151.4600000000009	3272.670000000001	3393.880000000001	3515.0900000000011	3636.3000000000011	3850.9100000000012	4065.5200000000013	4280.130000000001	4494.7400000000016	4709.3500000000022	4923.9600000000028	5138.5700000000033	5353.1800000000039	5567.7900000000045	5782.4000000000051	5997.0100000000057	6211.6200000000063	6426.2300000000068	6640.8400000000074	6855.450000000008	7070.0600000000086	7284.6700000000092	7499.2800000000097	7713.8900000000103	7928.5000000000109	8143.1100000000115	8357.7200000000121	8572.3300000000127	8786.9400000000132	9001.5500000000138	9216.1600000000144	9430.770000000015	9645.3800000000156	9859.9900000000162	10074.600000000017	10289.210000000017	10477.090000000018	10664.970000000019	10852.85000000002	11040.730000000021	11228.610000000022	11416.490000000023	11604.370000000024	11792.250000000025	11980.130000000026	12168.010000000028	12355.890000000029	12543.77000000003	12731.650000000031	12919.530000000032	13107.410000000033	13295.290000000034	13483.170000000035	13671.050000000036	13858.930000000037	14046.810000000038	14234.690000000039	14422.57000000004	14610.450000000041	14798.330000000042	14986.210000000043	15174.090000000044	15361.970000000045	15549.850000000046	15737.730000000047	15925.610000000048	16110.830000000047	16296.050000000047	16481.270000000048	16666.490000000049	16851.71000000005	17036.930000000051	17222.150000000052	17407.370000000054	17592.590000000055	17777.810000000056	17963.030000000057	18148.250000000058	18333.470000000059	18518.690000000061	18703.910000000062	18889.130000000063	19074.350000000064	19259.570000000065	19444.790000000066	19630.010000000068	19815.230000000069	20000.45000000007	20185.670000000071	20370.890000000072	20556.110000000073	20741.330000000075	20926.550000000076	21111.770000000077	21296.990000000078	21482.210000000079	21667.43000000008	164842.97000000009	165234.16000000009	165625.35000000009	166016.5400000001	166407.7300000001	166798.9200000001	167190.1100000001	167581.3000000001	167972.49000000011	168363.68000000011	168754.87000000011	169146.06000000011	169537.25000000012	169928.44000000012	170319.63000000012	170710.82000000012	171102.01000000013	171493.20000000013	171884.39000000013	172275.58000000013	172666.77000000014	173057.96000000014	173449.15000000014	173840.34000000014	174231.53000000014	174622.72000000015	175013.91000000015	175405.10000000015	175796.29000000015	176187.48000000016	176578.67000000016	176951.22000000015	177323.77000000014	177696.32000000012	178068.87000000011	178441.4200000001	178813.97000000009	179186.52000000008	179559.07000000007	179931.62000000005	180304.17000000004	180676.72000000003	181049.27000000002	181421.82	181794.37	182166.91999999998	182539.46999999997	182912.01999999996	183284.56999999995	183657.11999999994	184029.66999999993	184402.21999999991	184774.7699999999	185147.31999999989	185519.86999999988	185892.41999999987	186264.96999999986	186637.51999999984	187010.06999999983	187366.86999999982	187723.66999999981	188080.4699999998	188437.26999999979	188794.06999999977	189150.86999999976	189507.66999999975	189864.46999999974	190221.26999999973	190578.06999999972	190934.8699999997	191291.66999999969	191648.46999999968	192005.26999999967	192362.06999999966	192718.86999999965	193075.66999999963	193432.46999999962	193789.26999999961	194146.0699999996	194502.86999999959	194859.66999999958	195216.46999999956	195573.26999999955	195930.06999999954	196286.86999999953	196643.66999999952	197000.46999999951	197357.26999999949	197714.06999999948	198070.86999999947	198432.65999999948	198794.44999999949	199156.2399999995	199518.0299999995	199879.81999999951	200241.60999999952	200603.39999999953	200965.18999999954	201326.97999999954	201688.76999999955	202050.55999999956	202412.34999999957	202774.13999999958	203135.92999999959	203497.71999999959	203859.5099999996	204221.29999999961	204583.08999999962	204944.87999999963	205306.66999999963	205668.45999999964	206030.24999999965	206392.03999999966	206753.82999999967	207115.61999999968	207477.40999999968	207839.19999999969	208200.9899999997	208562.77999999971	208924.56999999972	209273.01999999973	209621.46999999974	209969.91999999975	210318.36999999976	210666.81999999977	211015.26999999979	211363.7199999998	211712.16999999981	212060.61999999982	212409.06999999983	212757.51999999984	213105.96999999986	213454.41999999987	213802.86999999988	214151.31999999989	214499.7699999999	214848.21999999991	215196.66999999993	215545.11999999994	215893.56999999995	216242.01999999996	216590.46999999997	216938.91999999998	217287.37	217635.82	217984.27000000002	218332.72000000003	218681.17000000004	219029.62000000005	219378.07000000007	219726.52000000008	220057.36000000007	220388.20000000007	220719.04000000007	221049.88000000006	221380.72000000006	221711.56000000006	222042.40000000005	222373.24000000005	222704.08000000005	223034.92000000004	223365.76000000004	223696.60000000003	224027.44000000003	224358.28000000003	224689.12000000002	225019.96000000002	225350.80000000002	225681.64	226012.48	226343.32	226674.16	227005	227335.84	227666.68	227997.52	228328.36	228659.19999999998	228990.03999999998	229320.87999999998	229651.71999999997	229933.15999999997	230214.59999999998	230496.03999999998	230777.47999999998	231058.91999999998	231340.36	231621.8	231903.24	232184.68	232466.12	232747.56	233029	233310.44	233591.88	233873.32	234154.76	234436.2	234717.64	234999.08000000002	235280.52000000002	235561.96000000002	235843.40000000002	236124.84000000003	236406.28000000003	236687.72000000003	236969.16000000003	237250.60000000003	237532.04000000004	237813.48000000004	238094.92000000004	238376.36000000004	238700.85000000003	239025.34000000003	239349.83000000002	239674.32	239998.81	240323.3	240647.78999999998	240972.27999999997	241296.76999999996	241621.25999999995	241945.74999999994	242270.23999999993	242594.72999999992	242919.21999999991	243243.7099999999	243568.1999999999	243892.68999999989	244217.17999999988	244541.66999999987	244866.15999999986	245190.64999999985	245515.13999999984	245839.62999999983	246164.11999999982	246488.60999999981	246813.0999999998	247137.58999999979	247462.07999999978	247786.56999999977	248111.05999999976	248435.54999999976	248764.73999999976	249093.92999999976	249423.11999999976	249752.30999999976	250081.49999999977	250410.68999999977	250739.87999999977	251069.06999999977	251398.25999999978	251727.44999999978	252056.63999999978	252385.82999999978	252715.01999999979	253044.20999999979	253373.39999999979	253702.58999999979	254031.7799999998	254360.9699999998	254690.1599999998	255019.3499999998	255348.5399999998	255677.72999999981	256006.91999999981	256336.10999999981	256665.29999999981	256994.48999999982	257323.67999999982	257652.86999999982	257982.05999999982	258311.24999999983	258606.74999999983	258902.24999999983	259197.74999999983	259493.24999999983	259788.74999999983	260084.24999999983	260379.74999999983	260675.24999999983	260970.74999999983	261266.24999999983	261561.74999999983	261857.24999999983	262152.74999999983	262448.24999999983	262743.74999999983	263039.24999999983	263334.74999999983	263630.24999999983	263925.74999999983	264221.24999999983	264516.74999999983	264812.24999999983	265107.74999999983	265403.24999999983	265698.74999999983	265994.24999999983	266289.74999999983	266585.24999999983	266880.74999999983	267176.24999999983	267471.74999999983	267646.74999999983	267821.74999999983	267996.74999999983	268171.74999999983	268346.74999999983	268521.74999999983	268696.74999999983	268871.74999999983	269046.74999999983	269221.74999999983	269396.74999999983	269571.74999999983	269746.74999999983	269921.74999999983	270096.74999999983	270271.74999999983	270446.74999999983	270621.74999999983	270796.74999999983	270971.74999999983	271146.74999999983	271321.74999999983	271496.74999999983	271671.74999999983	271846.74999999983	272021.74999999983	272196.74999999983	272371.74999999983	272546.74999999983	272721.74999999983	272934.9699999998	273148.18999999977	273361.40999999974	273574.62999999971	273787.84999999969	274001.06999999966	274214.28999999963	274427.5099999996	274640.72999999957	274853.94999999955	275067.16999999952	275280.38999999949	275493.60999999946	275706.82999999943	275920.04999999941	276133.26999999938	276346.48999999935	276559.70999999932	276772.92999999929	276986.14999999927	277199.36999999924	277412.58999999921	277625.80999999918	277839.02999999915	278052.24999999913	278265.4699999991	278478.68999999907	278691.90999999904	278905.12999999902	279118.34999999899	279331.56999999896	297910.74999999895	298164.42999999895	298417.84999999893	298672.46999999892	298925.64999999892	299169.5699999989	299417.08999999892	299677.66999999894	299927.73999999894	300183.31999999896	300437.10999999894	300676.08999999892	300929.86999999895	301182.86999999895	301432.95999999897	301683.17999999895	301934.36999999895	302191.94999999896	302451.47999999899	302705.43999999901	302954.299999999	303211.08999999898	303462.65999999898	303722.43999999901	303973.25999999902	304225.359999999	304442.39999999898	304700.36999999895	304957.68999999895	305217.10999999894	305485.57999999891	305757.61999999889	306026.23999999888	306275.30999999889	306523.04999999888	306764.01999999885	307008.13999999885	307258.30999999883	307508.79999999882	307759.21999999881	308027.90999999881	308280.59999999881	308523.04999999882	308760.17999999883	308980.60999999882	309217.10999999882	309442.80999999883	309666.72999999882	309890.03999999881	310113.80999999883	310340.55999999883	310566.76999999885	310798.81999999884	311024.66999999882	311249.69999999885	311479.39999999886	311700.22999999888	311922.84999999887	312146.79999999888	312366.61999999889	312592.28999999887	312808.07999999885	313031.93999999884	313266.87999999884	313488.85999999882	313715.3999999988	313931.81999999878	314160.7099999988	314380.9599999988	314605.31999999878	314842.7699999988	315080.3999999988	315307.85999999882	315575.1499999988	315815.3999999988	315998.50999999879	316223.16999999876	316418.66999999876	316633.71999999875	316853.90999999875	317074.10999999876	317300.45999999874	317529.73999999877	317746.87999999878	317931.7099999988	318097.43999999878	318329.30999999878	318455.69999999879	318635.8399999988	318864.65999999881	319084.71999999881	319325.80999999883	319567.77999999881	319805.24999999878	320047.71999999875	320280.88999999873	320521.29999999871	320759.65999999869	321014.06999999867	321250.65999999869	321495.79999999871	321746.77999999869	321994.2899999987	322231.35999999871	322471.9799999987	322717.24999999872	322969.94999999873	323223.05999999872	323471.10999999871	323715.52999999869	323925.93999999866	324185.40999999864	324433.08999999863	324687.91999999864	324944.67999999865	325205.45999999868	325461.54999999871	325720.90999999869	325975.76999999868	326236.31999999867	326492.85999999865	326749.35999999865	327006.18999999866	327262.70999999868	327520.19999999867	327775.7299999987	328036.64999999868	328302.96999999869	328536.00999999867	328715.45999999868	328978.11999999866	329236.23999999865	329498.66999999864	329764.81999999867	330022.15999999869	330282.56999999867	330542.3499999987	330807.68999999872	331066.69999999873	331327.06999999873	331585.90999999875	331849.07999999874	332098.56999999873	332364.63999999873	332603.48999999871	332866.5399999987	333126.15999999869	333383.62999999867	333636.38999999868	333890.12999999867	334149.76999999868	334384.15999999869	334642.26999999868	334898.3499999987	335157.63999999868	335405.45999999868	335683.9799999987	335944.20999999868	336196.80999999866	336452.65999999864	336717.18999999866	336972.22999999864	337224.46999999863	337483.39999999863	337739.82999999862	337993.91999999864	338240.33999999863	338503.21999999863	338761.42999999865	339028.19999999867	339287.88999999868	339546.27999999869	339804.89999999868	340066.37999999867	340326.90999999869	340588.31999999867	340844.00999999867	341106.11999999866	341362.97999999864	341640.10999999865	341935.49999999866	342241.27999999869	342542.9199999987	342850.6699999987	343164.5999999987	343480.11999999871	343793.7899999987	344109.39999999868	344439.18999999866	344766.24999999866	345084.69999999867	345403.36999999866	345721.36999999866	346044.22999999864	346362.13999999862	346676.9999999986	346982.85999999859	347311.52999999857	347630.72999999858	347946.32999999856	348263.44999999856	348579.36999999854	348896.81999999855	349214.17999999854	349531.71999999852	349861.31999999849	350181.90999999852	350514.39999999851	350841.77999999851	351168.37999999849	351488.90999999852	351812.10999999853	352131.98999999854	352455.72999999853	352770.31999999855	353091.20999999857	353412.54999999859	353728.9299999986	354043.6799999986	354363.62999999861	354684.59999999858	355005.52999999857	355327.0599999986	355645.62999999861	355967.00999999861	356278.93999999861	356603.8699999986	356921.38999999862	357242.48999999859	357560.6799999986	357884.68999999861	358203.87999999861	358521.19999999861	358841.95999999862	359166.02999999863	359487.35999999865	359808.25999999867	360130.60999999865	360451.79999999865	360781.62999999867	361106.56999999867	361430.35999999865	361758.73999999865	362085.97999999864	362410.72999999864	362663.18999999866	362986.40999999864	363321.21999999863	363628.88999999862	363884.31999999861	364141.15999999864	364389.01999999862	364636.58999999863	364878.71999999863	365116.21999999863	365344.15999999864	365596.83999999863	365830.62999999861	366059.41999999859	366289.76999999856	366515.12999999855	366726.92999999854	366921.88999999856	367148.78999999858	367366.21999999858	367587.43999999855	367800.76999999856	368019.33999999857	368231.21999999858	368437.8099999986	368651.28999999858	368857.89999999857	369072.79999999859	369279.47999999858	369490.34999999858	369703.41999999859	369909.2499999986	370113.96999999858	370317.10999999859	370522.12999999861	370725.41999999859	370915.75999999861	371074.8099999986	371226.62999999861	371371.06999999861	371536.77999999863	371709.20999999862	371858.29999999865	372002.97999999864	372141.74999999866	372272.56999999867	372402.00999999867	372535.47999999864	372658.47999999864	372779.09999999864	372916.05999999866	373035.44999999867	373160.44999999867	373276.75999999867	373401.63999999868	373525.2299999987	373659.17999999871	373795.55999999872	373934.6699999987	374058.96999999869	374183.70999999868	374301.15999999869	374420.21999999869	374536.2899999987	374650.62999999872	374757.19999999873	374900.23999999871	375031.77999999869	375145.60999999871	375262.60999999871	375383.75999999873	375503.04999999871	375626.93999999872	375736.9199999987	375850.77999999869	375963.25999999867	376080.68999999866	376188.63999999868	376314.60999999865	376429.74999999866	376570.69999999867	376696.44999999867	376827.91999999864	376959.88999999862	377086.37999999861	377214.9299999986	377348.60999999859	377513.6199999986	377687.04999999859	377865.98999999859	378041.84999999858	378225.3099999986	378415.02999999857	378602.12999999855	378792.41999999853	378964.89999999851	379155.0099999985	379332.54999999847	379506.85999999847	379681.33999999845	379850.84999999846	380024.93999999849	380216.87999999849	380413.47999999847	380601.2599999985	380790.99999999849	380978.34999999846	381166.07999999844	381360.33999999845	381543.86999999848	381734.49999999849	381908.86999999848	382086.90999999846	382273.69999999844	382468.60999999841	382654.37999999843	382828.09999999841	382997.16999999841	383152.06999999844	383314.39999999845	383432.60999999847	383498.22999999847	383566.81999999849	383681.53999999847	383812.64999999845	383892.62999999843	384025.77999999846	384152.16999999847	384277.84999999846	384410.50999999844	384535.57999999844	384662.91999999847	384787.26999999845	384912.57999999844	385040.65999999846	385166.73999999848	385307.85999999847	385448.87999999849	385596.58999999851	385747.84999999852	385900.90999999852	386061.27999999851	386242.98999999854	386401.70999999851	386564.20999999851	386726.6399999985	386892.4499999985	387078.2599999985	387244.16999999847	387410.71999999846	387562.02999999846	387699.55999999848	387834.93999999849	387970.53999999847	388118.04999999847	388256.46999999846	388382.85999999847	388538.95999999845	388702.19999999844	388870.18999999843	389033.96999999846	389202.90999999846	389344.53999999847	389467.83999999845	389630.64999999845	389784.37999999843	389950.33999999845	390107.57999999844	Derivative of Hall Integral	3822.3	7644.6	11466.900000000001	15289.2	19111.5	22933.8	26756.1	30578.399999999998	34400.699999999997	38223	42045.3	45867.600000000006	49689.900000000009	53512.200000000012	57334.500000000015	61156.800000000017	64979.10000000002	68801.400000000023	72623.700000000026	76446.000000000029	80268.300000000032	84090.600000000035	87912.900000000038	91735.200000000041	95557.500000000044	99379.800000000047	103202.10000000005	107024.40000000005	110846.70000000006	114669.00000000006	122264.90000000005	129860.80000000005	137456.70000000004	145052.60000000003	152648.50000000003	160244.40000000002	167840.30000000002	175436.2	183032.1	190628	198223.9	205819.8	213415.69999999998	221011.59999999998	228607.49999999997	236203.39999999997	243799.29999999996	251395.19999999995	258991.09999999995	266586.99999999994	274182.89999999997	281778.8	289374.7	296970.60000000003	304566.50000000006	312162.40000000008	319758.3000000001	327354.20000000013	334950.10000000015	342546.00000000017	350141.9000000002	358011.30000000022	365880.70000000024	373750.10000000027	381619.50000000029	389488.90000000031	397358.30000000034	405227.70000000036	413097.10000000038	420966.50000000041	428835.90000000043	436705.30000000045	444574.70000000048	452444.1000000005	460313.50000000052	468182.90000000055	476052.30000000057	483921.70000000059	491791.10000000062	499660.50000000064	507529.90000000066	515399.30000000069	523268.70000000071	531138.10000000068	539007.5000000007	546876.90000000072	554746.30000000075	562615.70000000077	570485.10000000079	578354.50000000081	586223.90000000084	591398.60000000079	596573.30000000075	601748.0000000007	606922.70000000065	612097.40000000061	617272.10000000056	622446.80000000051	627621.50000000047	632796.20000000042	637970.90000000037	643145.60000000033	648320.30000000028	653495.00000000023	658669.70000000019	663844.40000000014	669019.10000000009	674193.8	679368.5	684543.2	689717.89999999991	694892.59999999986	700067.29999999981	705241.99999999977	710416.69999999972	715591.39999999967	720766.09999999963	725940.79999999958	731115.49999999953	736290.19999999949	741464.89999999944	746639.59999999939	758663.59999999939	770687.59999999939	782711.59999999939	794735.59999999939	806759.59999999939	818783.59999999939	830807.59999999939	842831.59999999939	854855.59999999939	866879.59999999939	878903.59999999939	890927.59999999939	902951.59999999939	914975.59999999939	926999.59999999939	939023.59999999939	951047.59999999939	963071.59999999939	975095.59999999939	987119.59999999939	999143.59999999939	1011167.5999999994	1023191.5999999994	1035215.5999999994	1047239.5999999994	1059263.5999999994	1071287.5999999994	1083311.5999999994	1095335.5999999994	1107359.5999999994	1119383.5999999994	1130066.5999999994	1140749.5999999994	1151432.5999999994	1162115.5999999994	1172798.5999999994	1183481.5999999994	1194164.5999999994	1204847.5999999994	1215530.5999999994	1226213.5999999994	1236896.5999999994	1247579.5999999994	1258262.5999999994	1268945.5999999994	1279628.5999999994	1290311.5999999994	1300994.5999999994	1311677.5999999994	1322360.5999999994	1333043.5999999994	1343726.5999999994	1354409.5999999994	1365092.5999999994	1375775.5999999994	1386458.5999999994	1397141.5999999994	1407824.5999999994	1418507.5999999994	1429401.5999999994	1440295.5999999994	1451189.5999999994	1462083.5999999994	1472977.5999999994	1483871.5999999994	1494765.5999999994	1505659.5999999994	1516553.5999999994	1527447.5999999994	1538341.5999999994	1549235.5999999994	1560129.5999999994	1571023.5999999994	1581917.5999999994	1592811.5999999994	1603705.5999999994	1614599.5999999994	1625493.5999999994	1636387.5999999994	1647281.5999999994	1658175.5999999994	1669069.5999999994	1679963.5999999994	1690857.5999999994	1701751.5999999994	1712645.5999999994	1723539.5999999994	1734433.5999999994	1745327.5999999994	1756221.5999999994	1766878.5999999994	1777535.5999999994	1788192.5999999994	1798849.5999999994	1809506.5999999994	1820163.5999999994	1830820.5999999994	1841477.5999999994	1852134.5999999994	1862791.5999999994	1873448.5999999994	1884105.5999999994	1894762.5999999994	1905419.5999999994	1916076.5999999994	1926733.5999999994	1937390.5999999994	1948047.5999999994	1958704.5999999994	1969361.5999999994	1980018.5999999994	1990675.5999999994	2001332.5999999994	2011989.5999999994	2022646.5999999994	2033303.5999999994	2043960.5999999994	2054617.5999999994	2065274.5999999994	2075931.5999999994	2085856.6999999995	2095781.7999999996	2105706.8999999994	2115631.9999999995	2125557.0999999996	2135482.1999999997	2145407.2999999998	2155332.4	2165257.5	2175182.6	2185107.7000000002	2195032.8000000003	2204957.9000000004	2214883.0000000005	2224808.1000000006	2234733.2000000007	2244658.3000000007	2254583.4000000008	2264508.5000000009	2274433.600000001	2284358.7000000011	2294283.8000000012	2304208.9000000013	2314134.0000000014	2324059.1000000015	2333984.2000000016	2343909.3000000017	2353834.4000000018	2363759.5000000019	2373684.600000002	2383609.700000002	2393047.5000000019	2402485.3000000017	2411923.1000000015	2421360.9000000013	2430798.7000000011	2440236.5000000009	2449674.3000000007	2459112.1000000006	2468549.9000000004	2477987.7000000002	2487425.5	2496863.2999999998	2506301.0999999996	2515738.8999999994	2525176.6999999993	2534614.4999999991	2544052.2999999989	2553490.0999999987	2562927.8999999985	2572365.6999999983	2581803.4999999981	2591241.299999998	2600679.0999999978	2610116.8999999976	2619554.6999999974	2628992.4999999972	2638430.299999997	2647868.0999999968	2657305.8999999966	2666743.6999999965	2674519.3999999966	2682295.0999999968	2690070.799999997	2697846.4999999972	2705622.1999999974	2713397.8999999976	2721173.5999999978	2728949.299999998	2736724.9999999981	2744500.6999999983	2752276.3999999985	2760052.0999999987	2767827.7999999989	2775603.4999999991	2783379.1999999993	2791154.8999999994	2798930.5999999996	2806706.3	2814482	2822257.7	2830033.4000000004	2837809.1000000006	2845584.8000000007	2853360.5000000009	2861136.2000000011	2868911.9000000013	2876687.6000000015	2884463.3000000017	2892239.0000000019	2900014.700000002	2907790.4000000022	2917345.0000000023	2926899.6000000024	2936454.2000000025	2946008.8000000026	2955563.4000000027	2965118.0000000028	2974672.6000000029	2984227.200000003	2993781.8000000031	3003336.4000000032	3012891.0000000033	3022445.6000000034	3032000.2000000034	3041554.8000000035	3051109.4000000036	3060664.0000000037	3070218.6000000038	3079773.2000000039	3089327.800000004	3098882.4000000041	3108437.0000000042	3117991.6000000043	3127546.2000000044	3137100.8000000045	3146655.4000000046	3156210.0000000047	3165764.6000000047	3175319.2000000048	3184873.8000000049	3194428.400000005	3203983.0000000051	3213296.900000005	3222610.8000000049	3231924.7000000048	3241238.6000000047	3250552.5000000047	3259866.4000000046	3269180.3000000045	3278494.2000000044	3287808.1000000043	3297122.0000000042	3306435.9000000041	3315749.800000004	3325063.7000000039	3334377.6000000038	3343691.5000000037	3353005.4000000036	3362319.3000000035	3371633.2000000034	3380947.1000000034	3390261.0000000033	3399574.9000000032	3408888.8000000031	3418202.700000003	3427516.6000000029	3436830.5000000028	3446144.4000000027	3455458.3000000026	3464772.2000000025	3474086.1000000024	3483400.0000000023	3491599.7000000025	3499799.4000000027	3507999.1000000029	3516198.8000000031	3524398.5000000033	3532598.2000000034	3540797.9000000036	3548997.6000000038	3557197.300000004	3565397.0000000042	3573596.7000000044	3581796.4000000046	3589996.1000000047	3598195.8000000049	3606395.5000000051	3614595.2000000053	3622794.9000000055	3630994.6000000057	3639194.3000000059	3647394.0000000061	3655593.7000000062	3663793.4000000064	3671993.1000000066	3680192.8000000068	3688392.500000007	3696592.2000000072	3704791.9000000074	3712991.6000000075	3721191.3000000077	3729391.0000000079	3737590.7000000081	3742466.9000000083	3747343.1000000085	3752219.3000000087	3757095.5000000088	3761971.700000009	3766847.9000000092	3771724.1000000094	3776600.3000000096	3781476.5000000098	3786352.70000001	3791228.9000000102	3796105.1000000103	3800981.3000000105	3805857.5000000107	3810733.7000000109	3815609.9000000111	3820486.1000000113	3825362.3000000115	3830238.5000000116	3835114.7000000118	3839990.900000012	3844867.1000000122	3849743.3000000124	3854619.5000000126	3859495.7000000128	3864371.9000000129	3869248.1000000131	3874124.3000000133	3879000.5000000135	3883876.7000000137	3890083.3000000138	3896289.9000000139	3902496.500000014	3908703.1000000141	3914909.7000000142	3921116.3000000142	3927322.9000000143	3933529.5000000144	3939736.1000000145	3945942.7000000146	3952149.3000000147	3958355.9000000148	3964562.5000000149	3970769.100000015	3976975.7000000151	3983182.3000000152	3989388.9000000153	3995595.5000000154	4001802.1000000155	4008008.7000000156	4014215.3000000156	4020421.9000000157	4026628.5000000158	4032835.1000000159	4039041.700000016	4045248.3000000161	4051454.9000000162	4057661.5000000163	4063868.1000000164	4070074.7000000165	4076281.3000000166	4083259.8000000166	4090293.4000000167	4097348.9000000167	4104446.3000000166	4111522.2000000165	4118583.7000000165	4125573.0000000163	4132694.7000000165	4139689.5000000163	4146658.1000000164	4153671.4000000162	4160753.8000000161	4167716.700000016	4174657.8000000161	4181618.6000000159	4188576.0000000158	4195627.3000000156	4202532.5000000158	4209510.4000000162	4216504.9000000162	4223516.200000016	4230508.1000000164	4237384.3000000166	4244313.4000000162	4251251.4000000162	4258143.200000016	4265050.0000000158	4272019.4000000162	4278921.4000000162	4285794.5000000158	4292604.700000016	4299483.8000000156	4306323.700000016	4313322.3000000156	4320162.9000000153	4326445.3000000156	4332703.6000000155	4339455.7000000151	4346367.2000000151	4353209.1000000155	4360072.9000000153	4366957.7000000151	4373137.5000000149	4379475.7000000151	4384479.9000000153	4390256.6000000155	4395966.4000000153	4401528.5000000149	4407242.6000000145	4412889.1000000145	4418585.3000000147	4424239.6000000145	4429791.9000000143	4435702.1000000145	4441240.6000000145	4446910.1000000145	4452615.6000000145	4458223.8000000147	4463797.3000000147	4469799.3000000147	4475328.1000000145	4481106.9000000143	4486699.3000000147	4493093.3000000147	4497989.3000000147	4503597.3000000147	4509913.3000000147	4515069.3000000147	4521101.3000000147	4526833.3000000147	4532512.1000000145	4538165.1000000145	4543806.4000000143	4549478.2000000142	4555046.6000000145	4560793.8000000147	4566403.7000000151	4572131.7000000151	4577915.3000000147	4583607.4000000143	4589268.7000000142	4594530.8000000138	4594530.8000000138	4594530.8000000138	4600195.2000000142	4603053.000000014	4605864.000000014	4608675.000000014	4614472.500000014	4620349.500000014	4626309.500000014	4632269.500000014	4638715.6000000136	4645211.2000000132	4651578.2000000132	4658074.2000000132	4664380.4000000134	4670593.4000000134	4676802.2000000132	4683069.7000000132	4689379.500000013	4689379.500000013	4689379.500000013	4695738.3000000129	4701951.000000013	4708927.000000013	4715870.3000000129	4722877.6000000127	4729722.3000000129	4735959.6000000127	4742252.6000000127	4747307.7000000123	4754193.4000000125	4761071.5000000121	4767914.4000000125	4774799.0000000121	4781837.6000000117	4788642.9000000115	4795518.1000000117	4802219.2000000114	4808948.300000011	4815770.300000011	4822524.300000011	4829321.6000000108	4836148.5000000112	4842990.4000000115	4849814.4000000115	4856612.4000000115	4863430.3000000119	4870248.2000000123	4877033.8000000119	4883849.7000000123	4890460.6000000127	4897071.6000000127	4903810.9000000125	4910624.1000000127	4917510.6000000127	4924231.6000000127	4930964.6000000127	4937709.7000000123	4944166.7000000123	4950734.7000000123	4957428.7000000123	4963500.9000000125	4970208.2000000123	4976255.2000000123	4982843.2000000123	4989664.2000000123	4996388.2000000123	5003042.2000000123	5009578.5000000121	5016402.9000000125	5022058.9000000125	5028767.1000000127	5035416.6000000127	5042120.9000000125	5042120.9000000125	5048622.6000000127	5055257.6000000127	5061939.3000000129	5067859.4000000125	5074603.4000000125	5081365.4000000125	5088041.4000000125	5094663.7000000123	5101389.8000000119	5108021.0000000121	5114011.5000000121	5120738.6000000117	5127373.1000000117	5134075.7000000114	5140827.1000000117	5147506.9000000115	5154139.4000000115	5160709.4000000115	5167353.4000000115	5174027.0000000112	5180618.2000000114	5187256.300000011	5193872.800000011	5200849.6000000108	5209716.6000000108	5219558.0000000112	5229419.6000000108	5239198.7000000104	5248978.2000000104	5258714.1000000108	5268281.9000000106	5277853.4000000106	5287627.1000000108	5297200.0000000112	5306865.300000011	5316467.800000011	5326106.4000000106	5335909.0000000102	5345499.2000000104	5354775.1000000108	5363693.5000000112	5373442.800000011	5383072.7000000114	5392348.1000000117	5401574.5000000121	5410773.8000000119	5420021.6000000117	5429187.6000000117	5438408.5000000121	5448010.7000000123	5457331.9000000125	5466862.3000000129	5476181.4000000125	5485413.0000000121	5494661.1000000117	5503977.4000000115	5513114.6000000117	5522281.9000000115	5531141.5000000112	5540197.300000011	5549259.1000000108	5558020.1000000108	5566681.6000000108	5575409.6000000108	5584340.1000000108	5593334.2000000104	5602321.8000000101	5611291.1000000099	5620236.8000000101	5628645.2000000104	5637769.0000000102	5646697.5000000102	5655492.9000000106	5664310.2000000104	5673385.1000000108	5682482.7000000104	5691386.9000000106	5700441.5000000102	5709577.4000000106	5718684.9000000106	5727733.7000000104	5736763.3000000101	5745552.5000000102	5754797.3000000101	5764253.4000000097	5773456.6000000099	5782826.7000000095	5792192.1000000099	5800344.3000000101	5809785.3000000101	5819023.6000000099	5828620.4000000097	5833996.3000000101	5839485.8000000101	5844871.2000000104	5850076.9000000106	5855219.7000000104	5860646.7000000104	5865945.4000000106	5871396.5000000102	5877287.9000000106	5882653.0000000102	5888040.8000000101	5893300.6000000099	5898590.6000000099	5903136.3000000101	5907265.9000000097	5912651.3000000101	5917872.5000000102	5923011.9000000106	5928048.7000000104	5933251.2000000104	5938363.6000000108	5943542.0000000112	5948550.800000011	5953605.1000000108	5958888.2000000104	5964049.6000000108	5969193.5000000112	5974434.6000000108	5979452.9000000106	5984739.9000000106	5989901.9000000106	5995084.4000000106	6000261.4000000106	6004732.4000000106	6008386.9000000106	6011855.7000000104	6015350.3000000101	6019176.8000000101	6023051.7000000104	6026667.5000000102	6030010.4000000106	6033150.1000000108	6036380.4000000106	6039561.800000011	6042839.800000011	6046088.4000000106	6049296.4000000106	6052512.6000000108	6055979.0000000112	6059494.6000000108	6062951.0000000112	6066510.5000000112	6070068.9000000115	6073454.8000000119	6077004.5000000121	6080454.2000000123	6083855.4000000125	6087452.8000000129	6090877.8000000129	6094459.7000000132	6098001.2000000132	6101522.7000000132	6105079.9000000134	6108612.000000013	6112130.4000000134	6115666.1000000136	6119134.8000000138	6122714.1000000136	6126226.6000000136	6129593.7000000132	6132879.3000000129	6136141.4000000125	6139696.1000000127	6143168.500000013	6146576.000000013	6150344.7000000132	6154027.1000000136	6157996.6000000136	6162099.000000014	6166033.000000014	6170010.1000000136	6173791.1000000136	6177675.000000014	6181579.3000000138	6186597.8000000138	6192087.000000014	6197896.6000000136	6203558.1000000136	6209171.000000014	6214804.000000014	6220429.7000000142	6225946.4000000143	6231409.1000000145	6237034.1000000145	6242530.9000000143	6248007.000000014	6253282.6000000136	6258537.1000000136	6264177.500000014	6270044.3000000138	6275704.7000000142	6281575.6000000145	6287265.5000000149	6292859.4000000153	6298491.5000000149	6304131.6000000145	6309771.0000000149	6315508.6000000145	6321183.8000000147	6326857.0000000149	6332553.0000000149	6338162.7000000151	6343334.0000000149	6347968.5000000149	6352499.3000000147	6357042.8000000147	6360922.1000000145	6364214.7000000142	6367427.8000000138	6370633.2000000142	6373981.8000000138	6377252.8000000138	6380512.9000000134	6383815.500000013	6387081.3000000129	6390465.6000000127	6393620.500000013	6396863.6000000127	6400234.1000000127	6403467.2000000123	6406829.7000000123	6409937.4000000125	6413387.2000000123	6417291.3000000119	6421741.1000000117	6426400.2000000114	6430965.300000011	6435294.2000000114	6439869.9000000115	6444256.5000000112	6448914.4000000115	6453397.6000000117	6457980.5000000121	6462557.4000000125	6467214.6000000127	6471703.3000000129	6476218.3000000129	6480020.4000000125	6483244.4000000125	6486565.8000000129	6489908.6000000127	6493271.9000000125	6496637.6000000127	6499955.000000013	6503684.6000000127	6508376.4000000125	6513027.2000000123	6517631.1000000127	6522184.000000013	6526787.500000013	6530448.4000000134	6534763.9000000134	6539518.2000000132	6544274.500000013	174.86906590615129	298.94064267464654	421.3331716049729	543.19293246939083	664.81441981642888	786.30856598120624	907.72662231443019	1029.0955681734501	1150.4309678366296	1271.7424334824429	1393.0362234635923	1514.3165882689352	1635.5865162330499	1756.8481697840914	1878.1031524045516	1999.3526783063535	2120.5976838231586	2241.8389026150862	2363.0769176997101	2484.3121982348257	2605.5451260228742	2726.7760149409746	2848.005125405105	2969.2326752888425	3090.4588482694567	3211.6838002863769	3332.9076645847344	3454.1305557014362	3575.3525726360158	3345.9470916957112	3560.6262395993144	3775.2975226761514	3989.9622107776431	4204.6213142990382	4419.2756472333513	4633.9258726883418	4848.5725363033644	5063.2160911603778	5277.856916613614	5492.4953327016474	5707.1316113054627	5921.765984878848	6136.3986533458583	6351.0297895985159	6565.6595439191879	6780.2880475550191	6994.9154156452378	7209.5417496132823	7424.1671391542295	7638.7916638808083	7853.4153947016684	8068.0383949784664	8282.6607215065142	8497.2824253404997	8711.9035525051841	8926.5241445973879	9141.1442393073667	9355.7638708661561	9570.383070435737	9785.0018664409636	8453.1442283706419	8641.0317946703999	8828.919038929178	9016.8059812802621	9204.6926402112658	9392.5790327329232	9580.4651745181563	9768.3510800363183	9956.2367626633841	10144.122234785254	10332.007507886952	10519.892592631331	10707.77749893259	10895.662236025704	11083.546812511478	11271.431236426875	11459.315515271941	11647.199656069641	11835.083665394915	12022.967549410736	12210.851313900894	12398.734964302046	12586.618505720868	12774.501942965631	12962.385280567823	13150.268522798087	13338.151673687404	13526.034737039485	13713.917716456574	13901.80061533795	21075.408773442894	21260.629955206234	21445.85111656247	21631.072258023207	21816.293380108003	22001.514483296291	22186.735568067463	22371.956634868769	22557.177684162813	22742.398716359028	22927.619731873488	23112.840731118504	23298.061714471831	23483.282682317204	23668.503635014422	23853.724572906562	24038.945496357897	24224.166405678272	24409.387301208531	24594.608183240267	24779.829052091936	24965.049908052344	25150.270751399865	25335.491582422281	25520.71240137568	25705.933208532348	25891.15400413502	26076.374788446519	26261.595561684746	26446.816324092633	26632.037075898654	8961993.292139072	24877.518659784939	25268.716595666217	25659.914289574026	26051.111752410623	26442.308994425301	26833.506025286068	27224.702854083731	27615.899489418745	28007.095939384275	28398.292211652595	28789.488313457514	29180.68425166369	29571.88003275825	29963.075662900013	30354.271147918778	30745.466493361775	31136.661704481903	31527.856786281412	31919.051743521395	32310.246580718136	32701.441302186133	33092.635912020349	33483.830414149808	33875.024812290103	34266.219110011683	34657.413310707765	35048.607417635038	35439.801433893837	35830.995362457077	36222.189206156494	39222.426822795329	39594.979597381338	39967.532320246064	40340.084992820426	40712.637616474574	41085.190192565875	41457.742722332005	41830.295207060059	42202.847647906921	42575.400046032024	42947.952402567222	43320.504718558317	43693.056995055602	44065.609233072326	44438.161433545109	44810.713597429502	45183.265725647507	45555.817819040218	45928.369878486752	46300.921904772105	46673.473898727461	47046.025861083748	47418.577792620927	47791.129694044328	48163.681566039573	48536.233409306813	48908.785224491934	49281.337012228716	46637.095938231243	46993.897665336459	47350.699366435809	47707.501042069583	48064.302692838151	48421.104319265316	48777.90592190902	49134.707501277211	49491.509057876603	49848.310592173511	50205.112104675929	50561.913595839309	50918.715066086152	51275.516515885414	51632.317945645787	51989.119355767805	52345.920746679039	52702.722118764963	53059.523472376255	53416.324807926059	53773.126125727285	54129.927426184142	54486.728709594812	54843.529976292659	55200.331226636357	55557.132460913388	55913.933679439411	56270.734882510849	56627.53607041372	56984.337243461414	57341.138401873883	59801.939277504272	60163.730374323313	60525.521458024188	60887.312528888266	61249.103587054626	61610.894632831289	61972.685666370031	62334.476687923459	62696.267697669769	63058.05869587083	63419.84968264604	63781.640658237724	64143.43162281016	64505.222576596774	64867.013519719185	65228.804452383338	65590.595374746932	65952.386287014524	66314.177189311857	66675.96808183557	67037.758964695473	67399.549838088467	67761.340702171889	68123.131557066765	68484.922402932061	68846.713239907825	69208.504068109047	69570.294887727665	69932.08569884974	70293.876501631443	73055.80719156671	73404.257849011032	73752.708500255219	74101.15914537666	74449.609784422573	74798.060417581903	75146.511044808998	75494.961666296018	75843.412282013378	76191.862892162098	76540.313496698567	76888.764095812861	77237.214689459361	77585.665277826032	77934.115860898004	78282.56643879156	78631.017011568605	78979.467579310862	79327.918142006703	79676.368699807659	80024.819252782443	80373.269800947426	80721.720344345449	81070.170883096434	81418.621417270435	81767.071946833268	82115.522471898395	82463.972992598676	82812.423508858745	83160.874020791904	83509.324528504323	83722.224014816529	84053.064443679803	84383.904869119375	84714.745291281506	85045.5857100953	85376.426125713144	85707.266538128446	86038.10694735049	86368.947353440104	86699.78775643291	87030.628156382794	87361.46855323948	87692.30894716554	88023.149338104486	88353.989726147673	88684.830111259711	89015.670493514321	89346.510872920422	89677.351249545682	90008.191623427017	90339.031994558973	90669.872362959723	91000.712728681261	91331.553091756272	91662.393452255215	91993.233810091479	92324.074165427679	92654.914518188525	92985.754868441669	93316.595216190995	96662.93870163754	96944.378899869058	97225.819096916704	97507.259292906252	97788.699487733291	98070.139681456989	98351.579874077215	98633.02006552885	98914.460255963117	99195.900445270672	99477.340633564294	99758.78082077422	100040.22100689945	100321.66119198711	100603.10137602038	100884.54155909584	101165.98174112574	101447.42192215024	101728.86210210722	102010.30228115391	102291.74245917484	102573.18263623616	102854.62281228704	103136.06298742058	103417.5031616354	103698.94333482455	103980.38350713649	104261.82367841806	104543.26384891126	104824.70401847683	105106.14418700749	98915.521886331233	99240.012176361881	99564.502464518897	99888.992750802601	100213.48303527408	100537.97331782618	100862.46359864435	101186.95387759325	101511.44415479107	101835.93443020964	102160.42470391103	102484.91497585554	102809.40524606958	103133.89551460606	103458.38578146169	103782.87604662479	104107.3663101389	104431.85657200229	104756.34683225502	105080.83709095782	105405.32734799599	105729.81760349448	106054.30785739182	106378.79810974539	106703.28836061423	107027.77860993848	107352.26885772978	107676.75910407653	108001.24934889105	108325.73959222157	108650.22983418206	113405.92485157045	113735.1150821339	114064.30531124199	114393.49553905588	114722.68576560653	115051.87599081238	115381.06621476068	115710.25643739542	116039.44665889454	116368.63687893644	116697.82709789714	117027.01731554609	117356.20753204481	117685.39774722904	118014.587961262	118343.77817421757	118672.96838576696	119002.15859634742	119331.34880564404	119660.5390138418	119989.72922093861	120318.91942677688	120648.10963158552	120977.29983523481	121306.49003785322	121635.68023930368	121964.87043972207	122294.06063897884	122623.25083721298	122952.44103443877	125682.12628906348	125977.62642487441	126273.126560039	126568.62669459355	126864.12682850333	127159.62696175645	127455.12709447516	127750.62722655466	128046.12735799626	128341.62748876934	128637.12761908151	128932.62774867115	129228.1278778009	129523.62800627545	129819.12813406686	130114.62826146168	130410.12838810087	130705.62851426598	131001.12863984071	131296.62876491519	131592.12888927432	131887.62901324403	132183.12913657771	132478.62925943432	132774.12938159396	133069.62950326083	133365.12962450998	133660.62974505266	133956.12986519418	134251.62998476997	134547.13010380583	134224.3852356929	134399.3852603515	134574.38528510241	134749.38530975909	134924.38533436236	135099.38535875274	135274.38538325083	135449.38540748641	135624.3854320106	135799.38545618963	135974.38548038283	136149.38550439174	136324.38552852679	136499.38555261013	136674.38557648082	136849.38560031797	137024.38562420692	137199.38564789036	137374.3856716654	137549.38569518214	137724.38571892009	137899.38574240587	138074.38576569397	138249.38578931868	138424.38581249476	138599.38583577637	138774.38585906508	138949.38588213551	139124.38590536627	139299.38592831537	133532.32035371539	133745.54039878902	133958.76044409798	134171.98048878135	134385.20053377701	134598.42057836489	134811.64062285348	135024.86066721796	135238.08071154263	135451.30075555603	135664.52079953882	135877.74084340452	136090.96088715311	136304.18093056069	136517.400974107	136730.62101727416	136943.8410604079	137157.06110348139	137370.28114625151	137583.50118905085	137796.72123169724	138009.94127413005	138223.16131658206	138436.38135863846	138649.60140084187	138862.82144263404	139076.04148461117	139289.26152629679	139502.48156792778	139715.70160918514	139928.92165067539	10861757.243789542	147397.24067089148	147042.15137669031	147120.11247457791	146986.13537038819	142143.09555372965	145979.79608084212	151083.22899096066	147872.32114418899	151954.78434269427	150181.80617525772	140275.95544681072	151775.75084028498	152037.88026815283	150113.54165509401	150515.25070179484	149336.11748065363	156635.39896036041	156435.10175650325	152968.07163312496	149785.57241798629	155244.52616752277	154901.48794667641	158994.30938552794	153564.21803273272	155635.53132780539	133916.82452122535	157998.34303308703	159397.82735509024	161634.3514444934	169087.71764396675	169890.77467321258	168985.76908132044	153380.30159230722	156335.64130790997	165826.18197706182	168885.40509457502	160654.73361539599	157397.91065746718	159206.32045816767	170544.83349742787	160152.28509349955	171448.56857099762	163729.98685135937	193021.71405591691	179620.27476292499	173653.21481878735	177085.52484953639	172125.65394637588	174770.26484398611	175778.28574377359	176886.18821159346	185020.41858836179	169391.18162488626	180335.66458246551	180051.85103563874	172226.97319078955	176859.8485527689	179248.79926750515	163594.0444137177	182557.3943080829	167224.06385892854	179487.59349261402	164975.92406159523	203823.56191546898	181813.40625314755	154425.55769293691	200322.7349272976	164971.50854045677	177075.57006982708	189401.04278004667	190647.86343322753	183094.76288342811	214265.64102539528	196408.46656694243	145218.65556120506	182758.68840255588	155951.76647449879	170111.81144066399	177199.57693487845	178392.51238759086	197521.21675168065	#N/A	#N/A	150012.44541245609	266858.120785671	379806.38891402108	207155.02456097808	143290.86432326926	179778.0912684775	170706.3337038107	187260.94822040727	174004.42927861653	169703.62533495703	177021.53081406129	167082.15038559141	177699.00800281012	179066.79755508149	191508.06636226288	176661.4887791971	182062.96949004009	#N/A	#N/A	174948.85327298354	181987.83700706583	165439.04990586368	171506.76528765724	170468.01493143424	171279.74895857714	185464.99568246159	158454.65882401678	243541.76753526874	170885.41328177784	176267.757966859	178773.76544396672	180732.96696221651	173852.65708858534	182372.51878145617	177639.83982122276	186588.02638159122	183207.89612079313	180939.60037171538	183254.57484003669	182123.12984188314	182276.10498020606	180747.30346650828	185305.26161856027	190130.565072344	166118.48071410219	128097.238238113	188651.01660362829	184823.63587476805	194003.22655718477	197016.4346449211	187123.19566104966	187560.66222859448	185373.73226791064	194272.24143692545	189558.44130528244	190472.07064200548	198066.01543664132	198236.96855909424	184642.01602632098	217356.26371421557	176871.91999515361	216340.07565884551	196234.11881208533	188214.41723164191	187691.42052091888	190656.37925980313	198864.53110008058	172175.53319102351	229051.19351305984	191840.96627276877	196220.90471857216	186254.71524332321	#N/A	201940.55536398513	192331.55777349995	193699.54132374664	226316.72987248434	191780.34781195884	189421.85681481921	197211.21363513981	197148.32465014729	192586.70388580597	189694.3732319441	224285.75210538815	196423.0086332162	206035.75071790483	198788.17622234393	196620.83067239902	199165.28677558238	203066.27232073605	204515.00718786891	203180.2019957125	198108.00672957717	205884.79235942345	200591.42527069402	217405.11735229715	220050.49511664614	179505.02779148406	159829.16336099431	163040.0696455712	168032.45630994567	169192.11700198526	169267.70512008353	173625.30010612795	181685.68174436904	176777.73344037705	176056.2249149468	174810.74324443578	175903.09845062144	178244.79523796393	172890.88409009573	175342.91683985182	176413.34412709728	197503.93914724429	175771.2330665857	176261.19610993314	184202.33090298981	184796.62692320254	186556.53906370193	185842.05934582365	187925.87113760464	194230.43385119419	181733.15626892596	194498.37349652787	187629.15459318174	191756.56492774319	190298.48684766152	191864.2267032901	188821.93799892662	195173.16827383052	189348.25883046605	200174.51551191133	196430.08991947069	193586.3423884548	199521.48174802843	205469.46774229663	204873.7557848026	200520.55913470563	199795.24588512455	198417.78482328122	200898.07149165586	195817.53004263685	217348.04169114554	196042.82507114758	202914.34378796112	204438.86789752819	207984.79470246288	199389.42522641312	198043.61586443349	204862.96733995323	203860.41637163723	200657.87659794433	201335.63522956133	203880.7503245383	203900.56204111609	215446.88257427441	202109.44850448862	197214.10456393595	205838.86073603146	201794.92846153196	200684.78308591407	179500.70270023533	198740.87820024666	210722.78929720257	186709.62292425527	277068.20929489122	273086.52168278111	268882.9540002101	278091.14143096405	275550.6031143376	256358.76828650583	252227.831483199	272036.04208911152	233113.07122643839	250746.18290866842	251622.10247899807	252390.10242796136	236060.71726052594	253081.43549268445	324460.01428347192	238608.49880803641	250627.08813247067	245750.05938725887	257136.09428374225	241535.03716025923	239863.54255525966	244916.29141135156	245270.83813688028	253029.41546409603	233014.13505597264	243556.95517040847	247148.65664515839	234526.79914800092	243827.56164807337	229847.35834996001	237799.39071675789	235062.97280019464	220513.22945821026	213530.99704886082	249532.3184928151	250260.00244311447	285158.27994247718	271150.32509136072	231667.37013845902	241074.35720002066	250247.5618943405	251314.23718410276	241816.54809432567	253312.37319172954	226683.24593297142	224429.98282081427	258195.7393030294	224618.32947173953	218318.92001067195	200413.96843571536	218992.4438007095	210574.53346722119	228430.58172840509	244563.29473550169	238083.54862865637	219029.49181883506	223064.79183221707	198687.95608794998	211671.82525677278	197430.42559682374	196821.39490309564	184595.09099967623	245422.29653666867	227426.88312026431	197687.4529551731	202315.26297900581	213660.17374284085	203996.60739069487	216017.25576203727	200156.67528102724	212473.3903046753	211523.16235174701	202766.97855416531	190924.89319304581	227166.40865657383	187845.59729729031	235485.16639075713	195016.61753728759	197411.62595902328	206779.8074240234	196171.33560375791	209838.08445270016	212562.6218272062	261173.63985869783	213710.55462138038	201763.61882654531	187526.02211932346	200933.56188375282	209779.50830570725	206331.04590951171	210311.646491942	194568.38410148898	216767.13917142377	196768.64493777909	197870.83707572328	198987.31881794895	200839.09643457437	207268.29988773901	213070.85293442322	210014.64392205796	208098.41948990451	202917.62681386768	206925.62428367851	211093.03811528432	217147.74797176084	205045.94449813254	213195.38358939392	191845.88088189001	198216.50017940666	208218.2350871393	216594.57835227303	209800.76490702789	213005.38400507986	231494.05742771833	217103.20238855475	227043.01542945299	193770.85868634674	126803.05202270062	135891.09279764447	227945.08128076652	249499.25852543913	155891.73355816203	260528.27612346091	244244.44838577649	245735.54333360368	250431.30516115398	253400.36388940387	251108.53972956917	236065.72647907762	248125.91256112506	243976.62294007986	259989.3754702328	262280.06317702279	231728.46830606999	213094.22893984659	208560.64130961476	215542.73517923392	238324.04977648932	255648.96847687851	233092.6529877884	224901.79910476389	233730.64483128046	233567.77508259905	262269.7728571287	230307.73638116335	240044.6331674048	216960.12601173195	234327.2740414578	272172.26309512998	264753.75213342585	286310.83169862221	267167.93099159363	243900.91585233968	305776.82233097171	284576.63959855988	232948.55201220408	229277.2631504208	239079.83683407458	202818.96566667687	174751.61498884935	290345.06831250474	232709.42113752235	228194.24117899669	216270.57518722411	#N/A	Cumulative Injection, MMSTB

Hall Integral/DHI, psi-MMSTB
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Hall Integral/DHI, psi-MMSTB
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Hall Integral/DHI, psi-MMSTB
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Hall Integral/DHI, psi-MMSTB
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Hall Integral/DHI, psi-MMSTB
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Hall Integral/DHI, psi-MMSTB
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Hall Integral/DHI, psi-MMSTB
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Cumulative number of magnitude 2.5+ earthquakes



AP-608	784.8	1528.5	2977.5	4015.5	4993.1000000000004	12.484999999999999	12.507	12.414	12.416	12.441000000000001	LPP	0	11.54	Confining Pressure (psi)


Porosity, %




784.8	1528.5	2977.5	4015.5	4993.1000000000004	1.9019999999999999	1.9039999999999999	1.899	1.8939999999999999	1.895	Confining Pressure (psi)


Permeability, mD




Dolomite	Illite	Orthoclase Feldspar	Albite	Quartz	Apatite	85.460999999999999	7.702	2.266	2.0409999999999999	1.415	1.1140000000000001	

AP-608	823.1	1509.1	2979.4	3979	4978.2	10.821999999999999	10.678000000000001	10.473000000000001	10.404999999999999	10.359	LPP	0	13.01449	Confining Pressure (psi)


Porosity, %




823.1	1509.1	2979.4	3979	4978.2	1.3340000000000001	1.276	1.198	1.17	1.151	Confining Pressure (psi)


Permeability, mD




Dolomite	Calcite	Illite	Albite	Apatite	Orthoclase Feldspar	Chlorite	Quartz	79.403000000000006	8.8870000000000005	6.6449999999999996	2.33	1.387	0.63500000000000001	0.71299999999999997	0	

AP-608	824.3	1535	2992.8	3975.1	4969.1000000000004	8.2840000000000007	8.2070000000000007	8.24	8.2560000000000002	8.1349999999999998	LPP	0	12.330550000000001	Confining Pressure (psi)


Porosity, %




824.3	1535	2992.8	3975.1	4969.1000000000004	4.4999999999999998E-2	3.6999999999999998E-2	2.8000000000000001E-2	2.5000000000000001E-2	2.3E-2	Confining Pressure (psi)


Permeability, mD




Dolomite	Quartz	Orthoclase Feldspar	Chlorite	Calcite	Anhydrite	Pyrite	79.441999999999993	7.6079999999999997	6.3310000000000004	2.899	2.7709999999999999	0.69099999999999995	0.25900000000000001	

AP-608	770.9	1526.9	3010	4017.2	4987.7	8.4600000000000009	8.3460000000000001	8.27	8.2219999999999995	8.16	LPP	0	9.1166999999999998	Confining Pressure (psi)


Porosity, %




770.9	1526.9	3010	4017.2	4987.7	0.11899999999999999	0.107	9.4E-2	0.09	8.6999999999999994E-2	Confining Pressure (psi)


Permeability, mD




Dolomite	Chlorite	Pyrite	Anhydrite	Calcite	Apatite	Mixed Clays	Illite	Oglioclase Feldspar	81.135000000000005	5.1790000000000003	4.5620000000000003	2.2869999999999999	1.9690000000000001	1.698	1.1779999999999999	1.069	0.89	

AP-608	822.4	1490.3	3001.5	3979.2	0.34899999999999998	0.27300000000000002	0.27600000000000002	0.23100000000000001	LPP	0	1.583	Confining Pressure (psi)


Porosity, %




822.4	1490.3	3001.5	3979.2	2E-3	1E-3	0	0	Confining Pressure (psi)


Permeability, mD




Dolomite	Calcite	Pyrite	Albite	Quartz	96.116	1.4039999999999999	1.39	1.0900000000000001	0	

AP-608	816	1530.7	3002.3	3978.5	4987	16.998999999999999	16.742999999999999	16.573	16.510999999999999	16.446000000000002	LPP	0	19.6096	Confining Pressure (psi)


Porosity, %




816	1530.7	3002.3	3978.5	4987	0.92900000000000005	0.86699999999999999	0.80300000000000005	0.78	0.76200000000000001	Confining Pressure (psi)


Permeability, mD




Quartz	Albite	Orthoclase Feldspar	Illite	Dolomite	Aragonite	52.274999999999999	19.707000000000001	18.632999999999999	7.585	0.89	0.90900000000000003	

AP-608	767.6	1522.9	2993.3	4009.6	4976.8999999999996	0.36299999999999999	0.33700000000000002	0.26200000000000001	0.20300000000000001	0.19400000000000001	LPP	0	0.86499999999999999	Confining Pressure


Porosity, %




767.6	1522.9	2993.3	4009.6	4976.8999999999996	1E-3	0	0	0	0	Confining Pressure


Permeability, mD




Albite	Quartz	Pyrite	Mixed Clays	Chlorite	Dolomite	Oglioclase Feldspar	Smectite	Orthoclase Feldspar	39.843000000000004	22.571999999999999	9.3810000000000002	8.9	7.73	5.2690000000000001	3.0670000000000002	1.5980000000000001	1.0740000000000001	
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Pressure (psi)
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BHP (psi)
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Silin Plot - DEAN	1.4048890137679124E-4	1.803036313151347E-4	1.803036313151347E-4	1.803036313151347E-4	1.803036313151347E-4	1.803036313151347E-4	1.803036313151347E-4	1.803036313151347E-4	1.803036313151347E-4	1.803036313151347E-4	1.803036313151347E-4	1.803036313151347E-4	1.803036313151347E-4	1.803036313151347E-4	1.803036313151347E-4	1.803036313151347E-4	1.803036313151347E-4	1.803036313151347E-4	1.803036313151347E-4	1.803036313151347E-4	1.803036313151347E-4	1.803036313151347E-4	1.803036313151347E-4	1.803036313151347E-4	1.803036313151347E-4	1.803036313151347E-4	1.803036313151347E-4	1.803036313151347E-4	1.803036313151347E-4	1.803036313151347E-4	1.803036313151347E-4	1.0789348754909154E-3	1.0789348754909154E-3	1.0789348754909154E-3	1.0789348754909154E-3	1.0789348754909154E-3	1.0789348754909154E-3	1.0789348754909154E-3	1.0789348754909154E-3	1.0789348754909154E-3	1.0789348754909154E-3	1.0789348754909154E-3	1.0789348754909154E-3	1.0789348754909154E-3	1.0789348754909154E-3	1.0789348754909154E-3	1.0789348754909154E-3	1.0789348754909154E-3	1.0789348754909154E-3	1.0789348754909154E-3	1.0789348754909154E-3	1.0789348754909154E-3	1.0789348754909154E-3	1.0789348754909154E-3	1.0789348754909154E-3	1.0789348754909154E-3	1.0789348754909154E-3	1.0789348754909154E-3	1.0789348754909154E-3	1.0789348754909154E-3	1.0789348754909154E-3	1.0789348754909154E-3	1.9692404639530531E-4	1.9692404639530531E-4	1.9692404639530531E-4	1.9692404639530531E-4	1.9692404639530531E-4	1.9692404639530531E-4	1.9692404639530531E-4	1.9692404639530531E-4	1.9692404639530531E-4	1.9692404639530531E-4	1.9692404639530531E-4	1.9692404639530531E-4	1.9692404639530531E-4	1.9692404639530531E-4	1.9692404639530531E-4	1.9692404639530531E-4	1.9692404639530531E-4	1.9692404639530531E-4	1.9692404639530531E-4	1.9692404639530531E-4	1.9692404639530531E-4	1.9692404639530531E-4	1.9692404639530531E-4	1.9692404639530531E-4	1.9692404639530531E-4	1.9692404639530531E-4	1.9692404639530531E-4	1.9692404639530531E-4	1.9692404639530531E-4	1.9692404639530531E-4	9.3676814988290398E-5	9.3676814988290398E-5	9.3676814988290398E-5	9.3676814988290398E-5	9.3676814988290398E-5	9.3676814988290398E-5	9.3676814988290398E-5	9.3676814988290398E-5	9.3676814988290398E-5	9.3676814988290398E-5	9.3676814988290398E-5	9.3676814988290398E-5	9.3676814988290398E-5	9.3676814988290398E-5	9.3676814988290398E-5	9.3676814988290398E-5	9.3676814988290398E-5	9.3676814988290398E-5	9.3676814988290398E-5	9.3676814988290398E-5	9.3676814988290398E-5	9.3676814988290398E-5	9.3676814988290398E-5	9.3676814988290398E-5	9.3676814988290398E-5	9.3676814988290398E-5	9.3676814988290398E-5	9.3676814988290398E-5	9.3676814988290398E-5	9.3676814988290398E-5	9.3676814988290398E-5	1.4091850682750165E-4	1.4091850682750165E-4	1.4091850682750165E-4	1.4091850682750165E-4	1.4091850682750165E-4	1.4091850682750165E-4	1.4091850682750165E-4	1.4091850682750165E-4	1.4091850682750165E-4	1.4091850682750165E-4	1.4091850682750165E-4	1.4091850682750165E-4	1.4091850682750165E-4	1.4091850682750165E-4	1.4091850682750165E-4	1.4091850682750165E-4	1.4091850682750165E-4	1.4091850682750165E-4	1.4091850682750165E-4	1.4091850682750165E-4	1.4091850682750165E-4	1.4091850682750165E-4	1.4091850682750165E-4	1.4091850682750165E-4	1.4091850682750165E-4	1.4091850682750165E-4	1.4091850682750165E-4	1.4091850682750165E-4	1.4091850682750165E-4	1.4091850682750165E-4	1.4091850682750165E-4	1.6408506169598321E-4	1.6408506169598321E-4	1.6408506169598321E-4	1.6408506169598321E-4	1.6408506169598321E-4	1.6408506169598321E-4	1.6408506169598321E-4	1.6408506169598321E-4	1.6408506169598321E-4	1.6408506169598321E-4	1.6408506169598321E-4	1.6408506169598321E-4	1.6408506169598321E-4	1.6408506169598321E-4	1.6408506169598321E-4	1.6408506169598321E-4	1.6408506169598321E-4	1.6408506169598321E-4	1.6408506169598321E-4	1.6408506169598321E-4	1.6408506169598321E-4	1.6408506169598321E-4	1.6408506169598321E-4	1.6408506169598321E-4	1.6408506169598321E-4	1.6408506169598321E-4	1.6408506169598321E-4	1.6408506169598321E-4	1.6408506169598321E-4	1.6408506169598321E-4	1.616422856219187E-4	1.616422856219187E-4	1.616422856219187E-4	1.616422856219187E-4	1.616422856219187E-4	1.616422856219187E-4	1.616422856219187E-4	1.616422856219187E-4	1.616422856219187E-4	1.616422856219187E-4	1.616422856219187E-4	1.616422856219187E-4	1.616422856219187E-4	1.616422856219187E-4	1.616422856219187E-4	1.616422856219187E-4	1.616422856219187E-4	1.616422856219187E-4	1.616422856219187E-4	1.616422856219187E-4	1.616422856219187E-4	1.616422856219187E-4	1.616422856219187E-4	1.616422856219187E-4	1.616422856219187E-4	1.616422856219187E-4	1.616422856219187E-4	1.616422856219187E-4	1.616422856219187E-4	1.616422856219187E-4	1.616422856219187E-4	1.6741445121542893E-4	1.6741445121542893E-4	1.6741445121542893E-4	1.6741445121542893E-4	1.6741445121542893E-4	1.6741445121542893E-4	1.6741445121542893E-4	1.6741445121542893E-4	1.6741445121542893E-4	1.6741445121542893E-4	1.6741445121542893E-4	1.6741445121542893E-4	1.6741445121542893E-4	1.6741445121542893E-4	1.6741445121542893E-4	1.6741445121542893E-4	1.6741445121542893E-4	1.6741445121542893E-4	1.6741445121542893E-4	1.6741445121542893E-4	1.6741445121542893E-4	1.6741445121542893E-4	1.6741445121542893E-4	1.6741445121542893E-4	1.6741445121542893E-4	1.6741445121542893E-4	1.6741445121542893E-4	1.6741445121542893E-4	1.6741445121542893E-4	1.6741445121542893E-4	1.7698801791118739E-4	1.7698801791118739E-4	1.7698801791118739E-4	1.7698801791118739E-4	1.7698801791118739E-4	1.7698801791118739E-4	1.7698801791118739E-4	1.7698801791118739E-4	1.7698801791118739E-4	1.7698801791118739E-4	1.7698801791118739E-4	1.7698801791118739E-4	1.7698801791118739E-4	1.7698801791118739E-4	1.7698801791118739E-4	1.7698801791118739E-4	1.7698801791118739E-4	1.7698801791118739E-4	1.7698801791118739E-4	1.7698801791118739E-4	1.7698801791118739E-4	1.7698801791118739E-4	1.7698801791118739E-4	1.7698801791118739E-4	1.7698801791118739E-4	1.7698801791118739E-4	1.7698801791118739E-4	1.7698801791118739E-4	1.7698801791118739E-4	1.7698801791118739E-4	1.7698801791118739E-4	0.37299662826636693	0.47471241570805234	0.47471241570805234	0.47471241570805234	0.47471241570805234	0.47471241570805234	0.47471241570805234	0.47471241570805234	0.47471241570805234	0.47471241570805234	0.47471241570805234	0.47471241570805234	0.47471241570805234	0.47471241570805234	0.47471241570805234	0.47471241570805234	0.47471241570805234	0.47471241570805234	0.47471241570805234	0.47471241570805234	0.47471241570805234	0.47471241570805234	0.47471241570805234	0.47471241570805234	0.47471241570805234	0.47471241570805234	0.47471241570805234	0.47471241570805234	0.47471241570805234	0.47471241570805234	0.47471241570805234	2.6947045876310902	2.6947045876310902	2.6947045876310902	2.6947045876310902	2.6947045876310902	2.6947045876310902	2.6947045876310902	2.6947045876310902	2.6947045876310902	2.6947045876310902	2.6947045876310902	2.6947045876310902	2.6947045876310902	2.6947045876310902	2.6947045876310902	2.6947045876310902	2.6947045876310902	2.6947045876310902	2.6947045876310902	2.6947045876310902	2.6947045876310902	2.6947045876310902	2.6947045876310902	2.6947045876310902	2.6947045876310902	2.6947045876310902	2.6947045876310902	2.6947045876310902	2.6947045876310902	2.6947045876310902	2.6947045876310902	0.50217601071266804	0.50217601071266804	0.50217601071266804	0.50217601071266804	0.50217601071266804	0.50217601071266804	0.50217601071266804	0.50217601071266804	0.50217601071266804	0.50217601071266804	0.50217601071266804	0.50217601071266804	0.50217601071266804	0.50217601071266804	0.50217601071266804	0.50217601071266804	0.50217601071266804	0.50217601071266804	0.50217601071266804	0.50217601071266804	0.50217601071266804	0.50217601071266804	0.50217601071266804	0.50217601071266804	0.50217601071266804	0.50217601071266804	0.50217601071266804	0.50217601071266804	0.50217601071266804	0.50217601071266804	0.24949227166276347	0.24949227166276347	0.24949227166276347	0.24949227166276347	0.24949227166276347	0.24949227166276347	0.24949227166276347	0.24949227166276347	0.24949227166276347	0.24949227166276347	0.24949227166276347	0.24949227166276347	0.24949227166276347	0.24949227166276347	0.24949227166276347	0.24949227166276347	0.24949227166276347	0.24949227166276347	0.24949227166276347	0.24949227166276347	0.24949227166276347	0.24949227166276347	0.24949227166276347	0.24949227166276347	0.24949227166276347	0.24949227166276347	0.24949227166276347	0.24949227166276347	0.24949227166276347	0.24949227166276347	0.24949227166276347	0.36650085255696635	0.36650085255696635	0.36650085255696635	0.36650085255696635	0.36650085255696635	0.36650085255696635	0.36650085255696635	0.36650085255696635	0.36650085255696635	0.36650085255696635	0.36650085255696635	0.36650085255696635	0.36650085255696635	0.36650085255696635	0.36650085255696635	0.36650085255696635	0.36650085255696635	0.36650085255696635	0.36650085255696635	0.36650085255696635	0.36650085255696635	0.36650085255696635	0.36650085255696635	0.36650085255696635	0.36650085255696635	0.36650085255696635	0.36650085255696635	0.36650085255696635	0.36650085255696635	0.36650085255696635	0.36650085255696635	0.43307626673667632	0.43307626673667632	0.43307626673667632	0.43307626673667632	0.43307626673667632	0.43307626673667632	0.43307626673667632	0.43307626673667632	0.43307626673667632	0.43307626673667632	0.43307626673667632	0.43307626673667632	0.43307626673667632	0.43307626673667632	0.43307626673667632	0.43307626673667632	0.43307626673667632	0.43307626673667632	0.43307626673667632	0.43307626673667632	0.43307626673667632	0.43307626673667632	0.43307626673667632	0.43307626673667632	0.43307626673667632	0.43307626673667632	0.43307626673667632	0.43307626673667632	0.43307626673667632	0.43307626673667632	0.43970581104016809	0.43970581104016809	0.43970581104016809	0.43970581104016809	0.43970581104016809	0.43970581104016809	0.43970581104016809	0.43970581104016809	0.43970581104016809	0.43970581104016809	0.43970581104016809	0.43970581104016809	0.43970581104016809	0.43970581104016809	0.43970581104016809	0.43970581104016809	0.43970581104016809	0.43970581104016809	0.43970581104016809	0.43970581104016809	0.43970581104016809	0.43970581104016809	0.43970581104016809	0.43970581104016809	0.43970581104016809	0.43970581104016809	0.43970581104016809	0.43970581104016809	0.43970581104016809	0.43970581104016809	0.43970581104016809	0.44958313801647354	0.44958313801647354	0.44958313801647354	0.44958313801647354	0.44958313801647354	0.44958313801647354	0.44958313801647354	0.44958313801647354	0.44958313801647354	0.44958313801647354	0.44958313801647354	0.44958313801647354	0.44958313801647354	0.44958313801647354	0.44958313801647354	0.44958313801647354	0.44958313801647354	0.44958313801647354	0.44958313801647354	0.44958313801647354	0.44958313801647354	0.44958313801647354	0.44958313801647354	0.44958313801647354	0.44958313801647354	0.44958313801647354	0.44958313801647354	0.44958313801647354	0.44958313801647354	0.44958313801647354	0.46960761756429087	0.46960761756429087	0.46960761756429087	0.46960761756429087	0.46960761756429087	0.46960761756429087	0.46960761756429087	0.46960761756429087	0.46960761756429087	0.46960761756429087	0.46960761756429087	0.46960761756429087	0.46960761756429087	0.46960761756429087	0.46960761756429087	0.46960761756429087	0.46960761756429087	0.46960761756429087	0.46960761756429087	0.46960761756429087	0.46960761756429087	0.46960761756429087	0.46960761756429087	0.46960761756429087	0.46960761756429087	0.46960761756429087	0.46960761756429087	0.46960761756429087	0.46960761756429087	0.46960761756429087	0.46960761756429087	1/q (day/STB)

p/q (psi-day/STB)


SILIN PRES (PSI)	A	B	C	D	E	F	G	H	I	J	K	L	M	N	O	P	Q	R	S	T	U	V	W	X	Y	Z	AA	AB	AC	2285	2750	2450	2975	2350	2815	2545	2700	2737	2630	2260	2271	2675	3000	2468	2900	2630	2515	2604	2375	2725	2630	2740	2500	2325	2635	2750	2600	2525	
Ambient reservoir pressure (psi)
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