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2. ACCOMPLISHMENTS
What was done? What was learned?
Overall, this project is on schedule and within the budget for this quarter. Major
accomplishments this quarter include the following:


The Illinois State Geological Survey (ISGS) drilling team, along with Weatherford
Wireline services, completed drilling and logging operations that collected approximately
79.2 m (260 ft) of core, of which 30.5 m (100 ft) was from the thick sandstone. Joe
Devera (ISGS) coordinated drilling operations and students helped collect core. A
milestone report will be forthcoming.



A new Vinci Technologies POROPREM steady-state gas permeameter and porosimeter
was set up and staff members received operator training.



Three oral presentations were given by Nathan Webb, Leo Giannetta, and Zohreh
Askari/Yaghoob Lasemi at the 2016 Eastern Section American Association of Petroleum
Geologists (AAPG) meeting.

What are the major goals of the project and what was accomplished under these goals?
The major goals of this project include identifying and quantifying nonconventional
carbon dioxide (CO2) storage and enhanced oil recovery (EOR) opportunities in the thick
Cypress Sandstone in the Illinois Basin (ILB) through geologic reservoir characterization, threedimensional (3D) geocellular modeling, fluid properties and interaction modeling, and reservoir
simulation. A study of the economics of potential storage and EOR programs in the thick
Cypress Sandstone will be made with considerations for production of net carbon negative oil.
Field development strategies will be recommended with an emphasis on near-term deployment.
Accomplishments towards these goals are listed below by task as outlined in the statement of
project objectives.
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Task 1.0–Project Management and Planning (on schedule)


Progress on completion of tasks, subtasks, deliverables, and milestones is tracked using
Microsoft Project to ensure timely completion. Overall, this project is on schedule.



Principal investigator (PI) Nathan Webb and co-PI Scott Frailey, along with Nathan
Grigsby, met weekly to discuss project management.



There were regular meetings with the PI and subtask leaders for active subtasks.



New core images (e.g. core photos, thin section and scanning electron microscopy [SEM]
photomicrographs), core data (from an existing database, newly digitized, and newly
measured), core descriptions, and mineralogy data (existing and newly analyzed) are
being assembled in a database to form the basis of the core visualization website.



Three oral presentations on findings from different project tasks were given at the 2016
Eastern Section AAPG meeting. The presentations are posted on the project website.

Task 2.0–Geology and Reservoir Characterization (on schedule)
Subtask 2.1–Literature Review and Oilfield Selection


The Illinois State Geological Survey (ISGS) drilling team, along with Weatherford
Wireline services, completed drilling and logging operations that collected approximately
79.2 m (260 ft) of core, of which 30.5 m (100 ft) was from the thick sandstone. Joe
Devera (ISGS) coordinated drilling operations and students helped collect core.
o In addition to the core, a number of geophysical logs were obtained from the well
including: spontaneous potential (SP), natural gamma ray, spectral gamma ray,
magnetic susceptibility, full waveform sonic, acoustic televiewer, and neutrondensity porosity. All logs were run by the ISGS, except for the neutron-density
porosity, which was run by Weatherford Wireline services. The geophysical logs
provide a way to correlate rock properties observed in the new core with locations
in the basin interior that have no core and only logs.

Subtask 2.2–Petrophysical Analysis


Nathan Grigsby and Fen Yang used the dual-water method to develop Sw vs depth
graphs for 80 wells in Noble Field. The curves were used to develop isopach maps of the
conventional reservoir, transition zone, residual oil zone (ROZ), and total thickness of oil
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saturation. Scott Frailey is providing petrophysical and well log analyses advice and
reviews of results.


Nathan Grigsby also contributed the following work:
o Calculated moveable hydrocarbon index for 80 wells at Noble Field and used the
results to refine picks for the producing oil-water contact (the contact that
separates the conventional reservoir from the ROZ). These picks are being used to
develop new isopach maps, and they are being compared to the dual-water curves
to estimate the minimum oil saturation necessary for moveable oil.
o Developed Pickett plots for 72 wells in Noble Field to better understand Archie
constants, formation factor, and residual and maximum oil saturations. Pickett
plots are graphs of porosity versus invaded zone resistivity on a log-log scale that
are used to estimate water saturation (Sw) or the formation factor and formation
water (Rw), depending on which is available.
o Calculated dual-water curves for six wells and moveable hydrocarbon index for
20 wells at Kenner West Field. Grigsby is using this information to construct two
3D models of the water saturation for the field (Figure 1).



Joey Lund contributed the following work:
o Conducted petrophysical analysis on digitized logs from 30 wells in the thick
Cypress Sandstone fairway to check for areas around the basin with a potential
concentration of ROZs. A number of wells showed potentially thick ROZs but
physical samples showing oil saturation are needed to validate these findings.
o Along with Nathan Grigsby and Scott Frailey, researched the use of pore-scale
modeling to analyze residual oil saturation, formation factor, and resistivity in
Cypress Sandstone.


Met with Dr. Albert Valocchi, a professor in the Department of Civil
Engineering at the University of Illinois at Urbana-Champaign, to discuss
his research in pore-scale modeling and flow simulation using the
maximal ball method and Lattice Boltzmann method.



As recommend by Valocchi, Professor Martin J. Blunt of the Imperial
College of London was contacted to request a copy of his Network
Extraction software for microcomputed tomography images. This software
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was received and attempts have been started to create some simple pore
networks.
Subtask 2.3–Geologic Model Development


Nathan Webb continued correlation and mapping of Pennsylvanian sandstone reservoirs
in Lawrence County, IL that are analogous to the thick Cypress Sandstone.
o Nathan Webb and Sterling Lemme continued describing cores of Pennsylvanian
reservoir rock in the study area that are available in the ISGS core library.



Leo Giannetta and Kalin Howell assisted with taking core and geophysical data near the
outcrop belt for the Tripp #1 well. Core and geophysical data taken from Tripp #1 will be
used to link outcrop studies to basin interior studies, allowing for the regional
stratigraphic framework of the thick Cypress Sandstone fairway to better understood and
thus the regional resource available for CO2-EOR and storage.



Leo Giannetta, along with Nathan Webb, and Shane Butler completed analytical work
using environmental scanning electron microscopy (ESEM) to quantify clay volume in
the thick Cypress Sandstone. Results of the analysis include:
o The average values of percent-volume microporosity for kaolinite (41%), chlorite
(58%), illite (63%), illite-smectite (65%), and eight clay mineral morphologies with
specific values of percent-volume microporosity. Figure 2 shows the clay
microporosity values for each observed clay mineral group and morphology.
o The findings related to microporosity help to identify potential ROZs by improving
estimates of fluid saturation and the porosity that contributes to fluid flow. Revised
parameters can now be integrated into petrophysical and geologic models throughout
the thick Cypress to account for the presence of clay minerals and microporosity.
o Because of low oil saturations expected in a hypothesized ROZ, accounting for clay
microporosity could be critical for quantifying the regional resource of residual oil
recoverable by EOR. As an example, Figure 3 shows water saturation curves for an
interval of the Cypress Sandstone.
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Kalin Howell continued drafting a report on the Cypress Sandstone at Dale Field.
Geologic interpretations from Dale Field will be used to guide regional correlation of the
thick Cypress Sandstone for the regional resource assessment.



Zohreh Askari contributed the following work:
o Prepared porosity, structure, and isopach maps of the Cypress Sandstone in the
counties in the vicinity of Noble Field including Edwards, Wayne, Clay,
Richland, and Jasper Counties (Figure 4).
o Prepared photomicrographs showing petrographic characteristics of thick Cypress
Sandstone reservoirs (Figure 5).

Task 3.0–Geocellular and Reservoir Modeling (on schedule)
Subtask 3.1–Historical Production and Injection Data Analysis


The report by Nathan Grigsby detailing methods developed to compile and process
oilfield production data is being reviewed by staff members.

Subtask 3.2–Illinois Basin Crude Oil/Brine-CO2 Fluid Property Characterization


Donna Willette contributed the following work:
o Continued to select wells for sampling of potential source rocks with Nathan
Webb. Geochemical signatures will indicate where the oil is migrating from and
what source rock is generating the oil. This will assist in identification of missed
reservoir horizons, distinction between migration pathways (low residual
saturations), and zones of elevated residual saturation. This work may help
understand the entire geologic history of a hypothesized ROZ in the thick
Cypress.
o 43 potential source rock samples from the St. Louis Formation and the New
Albany Shale were analyzed for total organic content (TOC) in 10 wells (Figure
6). The TOC values were generally very low, except for one sample taken from
the St. Louis (1.06 TOC) and samples taken from the New Albany Shale, which
ranged from 6.0–8.50 TOC.
o Submitted a St. Louis sample containing 1.06 TOC to Weatherford Laboratory for
extract analysis. Well API number – 120252717200 (Figure 6).



Peter Berger contributed the following work:
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o Helped install and received on-site training for a new porosimeter/permeameter,
which will now be used to measure the properties of existing Cypress core and
newly obtained core samples acquired as part of Task 2.
o Purchased new Dean-Stark extraction apparatus for cleaning newly obtained core
and prepair said core plugs for core analysis.
o Remeasured the density (0.8556 g/cm3) and viscosity (7.114 cP) of a Cypress oil
sample in response to revised estimates of reservoir temperature. This information
can now be used for reservoir modeling.
Subtask 3.3–Geocellular Modeling of Interwell Reservoir Characteristics


Nathan Grigsby completed the Noble and Kenner West geocellular models. Geocellular
models will be updated as necessary, as history matching progresses in reservoir
modeling.

Subtask 3.4–Reservoir Modeling


Fang Yang compared the generated equation-of-state (EOS) data for Noble Field crude
oil with two other sets of EOS data previously developed for oil fields in the basin. The
newly generated data matches the viscosity laboratory measurements better than the
previous ones; however, there were issues generating initialization depth tables when
running simulations. Baseline cases were performed using different pressure-volumetemperature (PVT) data sets. The data sets are being compared to identify the issues with
the newly generated EOS data. Some early gas composition data was collected to be used
for EOS data regenerating if necessary.

Task 4.0–CO2 EOR and Storage Development Strategies (on schedule)
Subtask 4.1–Field Development Strategies


Roland Okwen started history matching the reservoir model for the Kenner West Field
using field production and injection data. Field development strategies will be
investigated once history matching is complete.
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Subtask 4.2–CO2 EOR and Storage Resource Assessment


Zohreh Askari used 36 wells from Jasper County to expand the growing database of
thickness information for the CO2-EOR and Storage Resource assessment. Only those
wells with reliable geophysical logs were selected. Askari determined the top, base,
formation thickness, and net sandstone thickness of the Cypress Sandstone in the selected
wells and added them to the regional map.

Subtask 4.3–Economic Analysis


Scott Frailey, along with students, project economics based on cash flow require
projections of revenue and expenses. Revenue includes oil production and oil price. Oil
production in the Illinois Basin is generally limited to one of two refineries, depending on
the geographical location of the oil field. CountryMark was contacted for historical oil
prices so that projections of oil price could be made. The Society of Petroleum Engineers
recommends that projections be based on reasonable historical prices and projected flat
price, i.e., there is no escalation of price. A most likely oil price and reasonable high and
low prices have been determined to assess CO2-EOR in the Illinois Basin.
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Figure 1 Three slices through a geocellular model of Kenner West Field showing the water saturation
profile derived from petrophysical analysis. Cooler colors indicate higher water saturation.
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Figure 2 Box and whisker plot of clay microporosity values for each clay mineral group and
morphology in the Cypress Sandstone. The whiskers extending outside of the box represent
minimum and maximum values; the top and bottom of the box are the first and third quartiles;
the band inside the box is the median; and the “X” inside the box is the mean. Illite-smectite is
not plotted because it only exhibits one morphology.

10

Figure 3 Water saturation (𝑆𝑤 ) curves from a Cypress Sandstone interval that may contain
an ROZ. 𝑆𝑤 Archie = water saturation from Archie equation; 𝑆𝑤 Dual Water (Vshale) =
water saturation with the clay mineral volume estimated with X-ray diffraction (XRD) and
clay microporosity data; 𝑆𝑤 Dual Water (Ve) = water saturation with the clay mineral content
estimated with the petrophysical method; OWC = oil-water contact. The logged interval is
from the John O. Coen 120 well (API 121592608300, Section 4, T3N, R9E). Elysium Energy
LLC operates the well, which is oil producing.
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Figure 4 Regional net sandstone isopach map of the Cypress Sandstone showing sinuous
sandstone bodies that are generally oriented northeast-southwest.
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Figure 5 Photomicrographs of thick Cypress Sandstone in Podolsky Oil Co. Winter No. 6 well,
Section 10, T3N, R9E, Richland County. (A) Calcite-cemented quartzose sandstone showing
loss of porosity and partial replacement of quartz by calcite. (B) A quartzose sandstone with
intergranular porosity (pore space shown in blue).
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Figure 6 The TOC measured in selected sample intervals (St. Louis Formation and New Albany
Shale) in or near Noble Field, Illinois. A LECO analysis was used to determine the TOC. In the
LECO analysis samples are pyrolyzed, combusting the organic carbon and measuring the
resulting CO2 produced.
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What opportunities for training and professional development has the project provided?
Six undergraduate students, one recent BS graduate, one MS student, and one PhD
student have been employed in research roles on the project during the quarter. Under the
advisement of project staff and professors in the University of Illinois at Urbana-Champaign’s
Department of Geology and Department of Civil and Environmental Engineering, each student is
developing skills in a particular discipline, such as petrophysical analysis, mineralogical analysis
using XRD and SEM, thin section petrography, and stratigraphy and sedimentology. The
students are learning various techniques for their respective disciplines, and meeting and sharing
their findings with each other to both better understand their roles in the larger framework of the
project and to gain experience in presenting their research.
Specific examples are given below:


Leo Giannetta, a BS graduate, is learning techniques in XRD and SEM to study
diagenesis and clay minerals in sedimentary rocks. He is learning how this data impacts
petrophysical analysis. He has written a paper which is under internal ISGS review.



Stirling Lemme, an undergraduate student, is learning how to describe and interpret
sedimentary structures in core in order to develop a model for depositional environment
of analogous Pennsylvanian sandstone reservoirs.



Dmytro Luhktai and Andrew Mott, undergraduate students, are learning how clean core
plugs and measure residual oil saturation via the Dean Stark extraction method.



Joey Lund, an undergraduate student, is learning how to develop pore scale models under
the advisement of project staff and a University of Illinois professor.

How have the results been disseminated to communities of interest?


The main project website, part of the ISGS website, is being used to disseminate project
information and findings to the public and other interested parties. The website hosts a
project summary, staff bios, and downloadable reports and presentations produced from
the project.



Three oral presentations were given by staff at the Eastern Section AAPG meeting, which
was heled on September 25–27 in Lexington, KY. PDF copies of the PowerPoint slides
from these presentations were posted on the project website.
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During the coring activities completed this month, the landowner was apprised of the
project’s goals and how the drilling activities on their property will enable those goals to
be met.

What do you plan to do during the next reporting period to accomplish the goals?
Task 1.0–Project Management and Planning (on schedule)


Progress on completion of tasks, subtasks, deliverables, and milestones will continue to
be tracked using Microsoft Project to ensure timely completion.



The PI and co-PIs will continue to meet weekly to discuss project management.



Regular meetings with the PI and subtask leaders will continue for active subtasks.

Task 2.0–Geology and Reservoir Characterization (on schedule)
Subtask 2.1–Literature Review and Oilfield Selection


Subtask concluded on 6/30/2015.

Subtask 2.2–Petrophysical Analysis


Nathan Grigsby will continue to focus on using petrophysical methods to develop
saturation models for Kenner West and Noble Fields. Several models will be made for
each field: the dual-water curves will be used to create models of the current conditions
(post-1980). Old logs will be used to create models of the initial conditions. This will
serve a few purposes:
o The model of the initial conditions will be used to improve the history matching
process and validate the geocellular model.
o The models of the current conditions can be compared to results from the
reservoir simulations to increase confidence in the petrophysical method. If
successful, the method will be able to be applied elsewhere in the ILB.

 Nathan Grigsby will work with Leo Giannetta and Joey Lund and advisement from Scott
Frailey to construct a pore network for pore-scale modeling. They are currently in the
planning phase. The purpose of this work is to use the pore-scale modeling to better
understand how clay affects the formation factor and residual oil saturation.
o Results from the clay microporosity study will be integrated into a regional
petrophysical analysis and pore networks for pore-scale modeling of multiphase
flow.
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Joey Lund will contribute the following work next quarter:
o Become familiar with software used to create pore networks. He will first work
with a random network generator, and then he will work extracting pore-space
features from a training image using the multi-point statistical method (network
extraction, not random).
o Work with Leo Giannetta and Nathan Grigsby to determine the most important
parameters for pore network model in the context of this project.
o Construct a few simple pore networks.

Subtask 2.3–Geologic Model Development


Nathan Webb will continue stratigraphic correlation of analogous Pennsylvanian
sandstone reservoirs in Lawrence County, IL, and will begin producing preliminary
geologic maps.



Nathan Webb and Kalin Howell plan to describe and sample the core acquired from the
Tripp #1 well.
o Dmytro Luhktai and Andrew Mott will process core plugs for fluid saturations,
porosity, and permeability.



Kalin Howell plans to contribute the following work next quarter:
o Conduct outcrop studies near the Tripp #1 to understand bed-scale lateral
heterogeneity in thick Cypress Sandstone reservoirs.
o Begin regional study of the Cypress Sandstone.



Leo Giannetta will work with Nathan Webb to integrate clay mineral morphologies into
regional diagenetic models of reservoir quality development.

Task 3.0–Geocellular and Reservoir Modeling (on schedule)
Subtask 3.1–Historical Production and Injection Data Analysis


Internal review and revisions will continue on Nathan Grigsby’s report detailing methods
developed to compile and process oilfield production data.

Subtask 3.2–Illinois Basin Crude Oil/Brine-CO2 Fluid Property Characterization


Donna Willette plans to contribute the following work next quarter:
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o Receive completed extract analysis for the St. Louis sample (1.06 TOC) and
compare it with oil samples collected near and/or in Noble Field.
o Collect oil samples for high-resolution gas chromatography (GC) and biomarker
analysis near and/or in Noble Field.
o Conduct initial maturation modeling using Genesis basin modeling software.


Peter Berger will build a geochemical reaction model of a previous core flood test to
evaluate chemical interactions between CO2 and reservoir materials.

Subtask 3.3–Geocellular Modeling of Interwell Reservoir Characteristics


Geocellular models will be updated as deemed necessary, as history matching
progresses.

Subtask 3.4–Reservoir Modeling


Fang Yang will conduct history match and forecast performance of EOR, which
include modeling baselines and various field development strategies.



Roland Okwen will complete history matching of the reservoir model for the Kenner
West Field using a static reservoir model, which will consist of a tilted oil-water
contact, oil-water transition zone, and ROZ.

Task 4.0–CO2 EOR and Storage Development Strategies (on schedule)
Subtask 4.1–Field Development Strategies


A range of injection pattern and conformance scenarios will be tested using the Noble
Field and Kenner West Field Cypress Sandstone models once history matching is
complete.

Subtask 4.2–CO2 EOR and Storage Resource Assessment


Zohreh Askari will continue revising the basin-wide Cypress isopach map, which will
include screening additional wells.

Subtask 4.3–Economic Analysis


Updates will be made to CO2-EOR expenses from previous estimates, e.g. converting
existing wells to CO2 injection wells and associated infrastructure, including the
compressor facility required to capture and compress CO2 for recycling.
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Project Milestone Log
Task Calendar Milestone Title/Description
Year

Planned
Completion
Date
12/31/2014
12/31/2014
3/31/2015

Actual
Completion
Date
12/15/2014
12/4/2014
3/20/2015

1.0
1.0
2.0

1
1
2

Project Management Plan
Kickoff Meeting
Final selection of oilfields for
study

2.0

2

Oilfield data synthesis and
analysis

10/31/2015

10/21/2015

2.0

3

4/30/2016

4/29/2016

2.0,
3.0

3

2.0

4

Analogous Lower
Pennsylvanian study areas
selected
Complete petrophysical
analysis, geologic and
geocellular modeling of the
thick Cypress
Complete new coring near
outcrop belt

4.0

3

4.0

4

All

4

Complete guidelines to
develop thin oil zones and
store CO2 in the thick Cypress
Complete estimates of CO2EOR and storage potential
and economic analysis of
implementing program
Document project results

10/31/2016

9/30/2017

12/31/2017

8/30/2018

10/31/2018
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Verification Method

Comments

PMP File
Presentation File
Agreement between ISGS and
DOE project manager to proceed
with specific areas of study
Wells/leases grouped into classes
representing relative degree of
productivity
Agreement between ISGS and
DOE project manager to proceed
with specific areas of study
Completion of draft topical report
on geology of the thick Cypress in
the ILB

100% Complete
100% Complete
100% Complete

Send DOE confirmation that core
has been obtained and is in ISGS
warehouse
Completion of draft topical report
on guidelines to develop thin oil
zones in the thick Cypress
Completion of draft topical report
on CO2-EOR, storage, and
economics of the thick Cypress in
the ILB
Complete final report

95% Complete

100% Complete

100% Complete

95% Complete

15% Complete

10% Complete

In progress

3. PRODUCTS
What has the project produced?
a. Publications, conference papers, and presentations
The project produced the following oral presentations during the quarter:
Askari, Zohreh, Lasemi, Yaghoob, and Webb, Nathan D., 2016, Cypress Sandstone reservoir
characterization across the Clay City Anticline, Richland and Clay Counties, Illinois:
Eastern Section AAPG meeting, Lexington, KY, USA, September 25–27.
Giannetta, Leo G., Butler, Shane K., and Webb, Nathan D., 2016, Quantifying microporosity
in clay minerals of the Cypress Sandstone: Implications for Petrophysical Analysis and
Diagenesis: Eastern Section AAPG meeting, Lexington, KY, USA, September 25–27.
Webb, Nathan D., Grigsby, Nathan P., Arneson, Joshua J., Giannetta, Leo G., and Frailey,
Scott M., 2016, An integrated approach to identifying residual oil zones in the Cypress
Sandstone in the Illinois Basin for nonconventional CO2-EOR and storage: Eastern
Section AAPG meeting, Lexington, KY, USA, September 25–27.
b. Website(s) or other Internet site(s)
A link to the project website is given here: http://www.isgs.illinois.edu/research/oil-gas/doe.
The project website, part of the ISGS website, was established to disseminate project
information and findings to the public and other interested parties. The website hosts a
project summary, staff bios, and downloadable reports and presentations produced from the
project.
Daniel Klen (ISGS) wrote an article about the drilling operations and coring for the project
website. The article can be found here:
https://www.isgs.illinois.edu/research/ERD/NCO2EOR/keycoresamples

4. PARTICIPANTS & OTHER COLLABORATING
ORGANIZATIONS
Nothing to report.
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5. IMPACT
Nothing to report.

6. CHANGES/PROBLEMS
Changes in approach and reasons for change
There have been no changes in approach on this project.

Actual or anticipated problems or delays and actions or plans to resolve them
There are currently no anticipated problems or delays in the project.

Changes that have a significant impact on expenditures
As no changes have been made or are anticipated, none are expected to impact expenditures.

Significant changes in use or care of human subjects, vertebrate animals, and/or Biohazards
Not applicable.

Change of primary performance site location from that originally proposed
Not applicable.

7. Special Reporting Requirements
Nothing to report.
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8. Budgetary Information
Financial Reporting Table
Baseline
Reporting
Baseline
Federal
Share
Baseline
nonFederal
Share
Total
Baseline
Cumulative
Cost
Actual
Federal
Share
Actual nonFederal
Share
Total
Actual
Cumulative
Cost
Variance
Federal
Share
Variance
nonFederal
Share
Total
Variance
Cumulative
Cost

Budget Period 1

Budget Period 2

11/01/14 - 10/31/17

11/01/17 - 10/31/18

Total

FY15 Q1

FY15 Q2

FY15 Q3

FY15 Q4

FY16 Q1

FY16 Q2

FY16 Q3

FY16 Q4

FY17 Q1

FY17 Q2

FY17 Q3

FY17 Q4

FY18 Q1

FY18 Q1

FY18 Q2

FY18 Q3

FY18 Q4

FY19 Q1

192,267

192,267

192,265

193,061

205,360

205,360

205,360

205,359

121,852

121,852

121,853

121,852

58,543

117,085

175,628

175,628

117,085

58,544

2,781,221

30,889

46,334

46,334

46,334

44,028

44,028

44,028

44,028

44,028

44,028

44,028

44,028

15,444

29,253

43,880

43,880

43,880

14,627

713,079

223,156

238,601

238,599

239,395

249,388

249,388

249,388

249,387

165,880

165,880

165,881

165,880

73,987

146,338

219,508

219,508

160,965

73,171

3,494,300

9,661

82,633

112,827

147,250

124,049

114,637

164,036

164,146

919,238

29,328

48,918

47,155

43,688

43,603

48,447

44,874

45,329

351,341

38,989

131,551

159,982

190,937

167,652

163,083

208,909

209,475

0

0

0

0

0

0

0

0

0

0

182,606

109,634

79,438

45,811

81,311

90,723

41,324

41,213

121,852

121,852

121,853

121,852

58,543

117,085

175,628

175,628

117,085

58,544

1,861,983

1,561

(2,584)

(821)

2,646

425

(4,419)

(846)

(1,301)

44,028

44,028

44,028

44,028

15,444

29,253

43,880

43,880

43,880

14,627

361,738

184,167

107,050

78,617

48,458

81,734

86,305

40,478

39,912

165,880

165,880

165,881

165,880

73,987

146,338

219,508

219,508

160,965

73,171

2,223,721
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1,270,579

