
Offshore Storage Resource Assessment
DE-FE0026392

Project Update

Chet Ozgen (PI)/Bill Savage (PM)
NITEC LLC

August 1, 2017

Pittsburgh, PA
1



Presentation Outline
Phase 1 (Milestone No. 3 – Feb. 10, 2016)
 Task 2.0 - Identify and rank depleted fields
 Task 3.0 – Validate field OOIP/OGIP
 Task 4.0 – CO2 sequestration volume 

calculation (DOE equation)

Phase 2 (Work in Progress)
 Task 5.0 – CO2 sequestration volume 

validation and refinement 
 Task 6.0 – CO2 Oil Production Assessment
 Task 7.0 – Document Project 2



Technical Status
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Task 2.0 - Identify and rank depleted fields 
(Complete)

 BOEM Reserves database (12/31/2013) 
 1295 fields, 13,289 sands

 IHS GOM well and production database 
leased

 675 depleted fields identified and extracted 
from the BOEM database and a project 
database created

 675 fields containing 3514 individual sands
 8 contain only oil reservoirs
 573 contain only gas reservoirs
 94 contain oil reservoirs with gas cap 4



Task 3.0 - Validate field OOIP/OGIP  
(Complete)

 Five fields containing 16 productive sands selected 
for OOIP/OGIP validation

 An industry standard evaluation process was 
followed to integrate geological, petrophysical and 
engineering data

 Total difference for 14 “matched” sands is +2.5%
 Difference is consistent for oil and gas sands
 Variance is well within the error associated with the 

individual properties involved in the evaluation
 NITEC believes the BOEM reported values for OOIP 

and OGIP are reasonable based on this validation 
process.
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Task 4.0 – CO2 sequestration volume 
calculation DOE equation (Complete)

 Depleted field database “created” in Task 2.0 utilized
 Contained 675 fields and 3514 sands
 Honored the BOEM reported OOIP and OGIP for each 

sand
 Applied the DOE CO2 Resource Estimate equation

GCO2 = A hn fe (1-Sw )B ρ Eoil/gas

 Computed CO2 storage volumes (tons) based on 
 CO2 volumetric efficiencies of 10%, 20%,  50%
 Oil sands ranged from 0.001 to 1.351 million tons
 Gas sands ranged from 0.001 to 4.229 million tons

 This initial estimate has proven to be highly 
understated, particularly for gas sands
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Task 5.0 - CO2 sequestration volume 
validation and refinement 
 Three reservoir simulation engineers working full-time
 Utilizing NITEC developed COZ simulator funded by DOE
 453 sands have been simulated to date; 73 fields

 35 oil only, 350 gas only, 68 oil/gas 
 Each sand modeled separately

 Utilized proprietary map data from BOEM under an NDA
 Sand model calibrated to BOEM reported OOIP (OGIP) and 

cumulative production at depletion (OIP or GIP)
 Depletion pressure estimated based on IHS pressure test data
 Calibrated model used to investigate multiple CO2 injection 

scenarios to maximize CO2 storage
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Task 5.0 -

8

• OOIP 0.2 to 44.8 MMSTB per field; 631.0 MMSTB total (47.4% all 
depleted fields)

• OGIP 1.3 to 1,227 BSCF per field; 19.5 TSCF total (25.9% all depleted 
fields)

• 1 to 25 sands per field

Simulated fields



Task 5.0 -
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Pi = 4558 psia

Pd = 2500 psia

Shrinkage 
of gas cap  
during 
depletion

Property BOEM Model Difference % Difference

OOIP,MMSTB 10.011 10.07 -0.059 -0.59

OGIP,BSCF 54.021 54.029 -0.008 -0.01

P_CUMOIL,MMSTB 1.401 1.424 -0.023 -1.64

P_CUMGAS, BSCF 32.847 32.291 0.556 1.69

P_CUMWAT, MMSTB 1.970 1.880 0.090 4.57

Current OIP,MMSTB 8.610 8.546 0.064 0.74

Current GIP,BSCF 22.197 21.738 0.459 2.07

Water 
encroachment 
during 
depletion

Original 
gas cap

Original 
oil zone



Task 5.0 -
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30.444 BSCF

100 Mscf/d @3/4/2055

CO2 distribution 
at “fill-up”

Return reservoir to 
initial pressure

Start date: 1/1/2016



Task 5.0 -

GCO2 = A hn fe (1-Sw )B ρ Eoil/gas  ; VCO2 = A hn fe (1-Sw )B  Eoil/gas

Eoil/gas = CO2 storage volume/OGIP

 Simulation results indicate much higher Eoil/gas in gas sands 
than estimated in Task 4.0

 Eoil/gas appears to correlated well with gas recovery factor.
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y = 1.6279x + 0.1196
R² = 0.6666
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Task 5.0 -
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Not a good correlation

Efficiency now based on 
reservoir conditions

Efficiency factor does not 
quantify CO2 storage per se



Task 5.0 -
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All sands
Production-CO2 Storage Correlation

VCO2 = slope * Cum Production Reservoir conditions

Very good correlation

91% of depleted 
sands are gas only



Task 5.0 -
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Gas, oil and combination sands can 
be correlated separately; all R2>0.96

Production-CO2 Storage Correlation

VCO2 = slope * Cum Production Reservoir conditions



Task 5.0 -
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73 simulated fields

CO2 storage volumes by simulated field

Rank Field 
Name

Sand Counts Total CO2
Storage Volume, 

MM tons Gas Oil Comb. Total

1 HI370A 20 0 0 20 84.33
2 GB236 4 0 0 4 82.85
3 WC639 12 0 0 12 69.90
4 GA288 14 1 7 22 66.66
5 SS343 6 0 0 6 44.55
6 HI343A 3 0 0 3 41.35
7 MC354 2 0 0 2 39.75
8 EC062 11 0 0 11 38.32
9 EC089 24 0 1 25 34.75
10 WC280 23 0 0 23 33.84



Task 5.0 -

CO2 Storage ALL 675 Depleted Fields
 Using this base-correlation we estimate CO2

storage in ALL Federal GOM depleted fields 
as 82.6 TSCF (4,748 MM tons, 4316 MM 
metric tons)

 If surface injection pressures are limited to 
less than 5000 psia, estimated CO2 storage 
declines to 70.9 TSCF (4,077 MM tons, 3706 
MM metric tons) – 14% reduction
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Task 5.0 -

Heterogeneity
 Heterogeneity of porosity and permeability 

impacts the CO2 injection rate time-profile

 Heterogeneity does not have a significant 
impact on CO2 storage volume, particularly 
when permeability >50 md
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Task 5.0 -

Uncertainty
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Parameter Uncertainty, % 
Porosity, fraction +/- 5 
Permeability, mD +/- 50 
Bottom-hole Injection Pressure, psia +/- 10 
Maximum Well CO2 Injection Rate, Mscf/d +/- 50 
Maximum Field CO2 Injection Rate, Mscf/d +/- 50 
SORM, fraction (oil sands only) +/- 50 

 

Parameter Base case  Minimum Maximum 
Porosity, fraction 0.27  0.2565  0.2835  
Permeability, mD 15.00  7.50  22.50  
Bottom-hole Injection Pressure, psia 5,033  4,530  5,536  
Maximum Well CO2 Injection Rate, Mscf/d 20,000  10,000  30,000  
Maximum Field CO2 Injection Rate, Mscf/d 80,000  40,000  120,000  

 



Task 5.0 -
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Probability  Cumulative CO2 injection, BSCF 
Base case 15.52 

P10 16.13 
P50 15.50 
P90 14.58 

 

Injection 
pressure has 
the most 
significant 
impact on 
CO2 storage 
volumes



Task 5.0 -
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Working to quantify 
uncertainty



Task 5.0 -
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Clearly % variation is greater 
for lower production

±10 to 15%



Task 6.0 - CO2–EOR Oil Production 
Assessment

 Initially selected 5 oil sands for CO2-EOR evaluation; 
expanded to 11 sands

22

Field Sand

Name
OOIP OGIP*

Cumulative

Oil

Production

Primary

Oil

Recovery

Initial

Pressure

Depletion

Pressure
Depth

MMSTB BSCF MMSTB % psia psia ft. SS.

BS053_RCP1 15.01 NA 4.54 30.25 4,086 1,700 9,066

EI198_F3_01 16.91 115.66 3.29 19.50 7,840 3,130 13,085

EW947_6900 10.07 60.13 1.40 13.91 4,558 2,500 7,182

EW947_8100L 33.60 17.30 1.40 4.10 5,443 3,200 8,350

GB208_HB 10.78 35.63 0.09 0.83 4,239 1920 6,860

GI020_X 19.30 NA 7.145 37.00 9,565 3,750 12,631

GC029_09400 9.02 NA 0.02 0.22 6,523 6,490 9,516

HI561A_8500 3.40 NA 1.48 43.40 5,949 1,100 7,415

MP253_LK1 30.80 2.4 0.05 0.20 4,040 4,020 8,656

MP306_K10 17.00 NA 3.80 22.0 2,395 950 5,117

VR348_AB4 14.20 NA 0.42 2.90 2,480 1,300 5,300



CO2 Injectors

Task 6.0 -

Original GOC

Original WOC

Shrunk GOC 

due to the 

depletion

Encroached 

WOC due to the 

depletion

Oil ProducersCO2 Injectors



Task 6.0 -
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Average Reservoir Pressure

Cumulative Water Production

Cumulative CO2 Injection

Cumulative Oil Production
Cumulative HC Gas Production

Cumulative CO2 Production

Average Reservoir Pressure

Water Production Rate

CO2 Injection Rate
CO2 Production Rate

HC Gas Production Rate

Oil Production Rate
10 yrs 20 yrs

10 yrs 20 yrs

CO2-EOR 
performance



Task 6.0 -
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Oil Saturation at End of CO2-EOR

CO2 Concentration at End of CO2-EOR

SorwSorm



Task 6.0 -

26Sorm = 6.0%

Field_Sand 

Name 
OOIP 

Primary   

Oil 

Production 

CO2-EOR 

Oil 

Production 

CO2 

Storage 

after 

Primary 

CO2 Storage 

during & 

after       

CO2-EOR 

Incremental 

CO2 

Storage 

EOR CO2 

Utilization 

Factor 

 MMSTB MMSTB MMSTB BSCF BSCF BSCF MSCF/STB 

BS053_RCP1 15.01 4.54 9.49 33.26 58.40 25.14 6.2 

EI198_F3_01 16.91 3.30 18.43 86.98 137.90 50.91 7.5 

EW947_6900 10.07 1.40 18.55 34.26 72.00 37.74 3.9 

EW947_8100L 33.60 1.40 21.22 20.60 67.08 46.48 3.2 

GB208_HB 10.78 0.09 14.70 34.48 73.30 38.82 5.0 

GI020_X 19.30 7.40 9.33 22.888 52.1 29.22 5.58 

GC029_09400 9.02 0.02 7.92 0.62 27.60 26.98 3.5 

HI561A_8500 3.40 1.48 1.631 5.16 10.30 5.14 6.4 

MP253_LK1 30.80 0.05 26.77 0.04 71.60 71.56 2.7 

MP306_K10 17.02 3.75 10.53 16.06 90.4 74.34 8.58 

VR348_AB4 14.20 0.42 11.80 2.40 25.00 22.60 2.1 

 

Return average reservoir pressure to Pi


		Field_Sand Name

		OOIP

		Primary   Oil Production

		CO2-EOR Oil Production

		CO2 Storage after Primary

		CO2 Storage during & after       CO2-EOR

		Incremental CO2 Storage

		EOR CO2 Utilization Factor



		

		MMSTB

		MMSTB

		MMSTB

		BSCF

		BSCF

		BSCF

		MSCF/STB



		BS053_RCP1

		15.01

		4.54

		9.49

		33.26

		58.40

		25.14

		6.2



		EI198_F3_01

		16.91

		3.30

		18.43

		86.98

		137.90

		50.91

		7.5



		EW947_6900

		10.07

		1.40

		18.55

		34.26

		72.00

		37.74

		3.9



		EW947_8100L

		33.60

		1.40

		21.22

		20.60

		67.08

		46.48

		3.2



		GB208_HB

		10.78

		0.09

		14.70

		34.48

		73.30

		38.82

		5.0



		GI020_X

		19.30

		7.40

		9.33

		22.888

		52.1

		29.22

		5.58



		GC029_09400

		9.02

		0.02

		7.92

		0.62

		27.60

		26.98

		3.5



		HI561A_8500

		3.40

		1.48

		1.631

		5.16

		10.30

		5.14

		6.4



		MP253_LK1

		30.80

		0.05

		26.77

		0.04

		71.60

		71.56

		2.7



		MP306_K10

		17.02

		3.75

		10.53

		16.06

		90.4

		74.34

		8.58



		VR348_AB4

		14.20

		0.42

		11.80

		2.40

		25.00

		22.60

		2.1









Task 6.0 -
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Incremental CO2 Storage Benefit
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Impact of Residual Oil Saturation (Sorm) to Miscible Displacement on CO2 Storage



Accomplishments to Date

 Exceeded number of proposed fields and 
reservoirs to be simulated

 Developed a more accurate correlation for 
estimating CO2 storage in depleted reservoirs
VCO2 = slope * Cum Production Reservoir conditions

 Validated the benefit of CO2 EOR for 
enhancing CO2 storage
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Lessons Learned

 General quality of BOEM Reserves data is 
good

 Realistic simulation models can be developed 
for CO2 storage predictions from BOEM data

 DOE CO2 Resource Estimate Equation can 
be improved 

 Gas, oil and combination reservoir CO2
storage potentials are consistent

 A CO2 storage predictive correlation with a 
high degree of confidence has been 
developed 30



Lessons Learned

 CO2 storage volumes are very sensitive to 
bottom hole injection pressure

 CO2 EOR can increase potential CO2 storage
 CO2 storage may be limited to shallow to 

moderate depth reservoirs due to surface 
injection pressure constraints.
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Lessons Learned
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Gas

Oil

Combination

VCO2 = slope * Cum Production Reservoir conditions



Project Summary

 BOEM Reserves database (12/31/2013) is 
reliable

 90.8% of ALL depleted reservoirs are gas 
sands

 A significant CO2 storage potential exists in 
gas reservoirs in the Federal GOM

 A lesser CO2 storage potential exists in oil 
reservoirs
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Project Summary

 While CO2 EOR improves the CO2 storage 
potential, gas reservoirs provide the dominant 
storage potential

 Estimate 4.7 Gigatons CO2 storage for ALL 
depleted fields in Federal GOM (94% in gas 
sands)

 Estimate reduced by 14% if surface injection 
pressure is limited to less than 5000 psia

34
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The END 

Thank you!



Appendix
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Benefit to the Program

This project provides quantitative estimates of CO2
volumes that may be stored in Federal offshore 
GOM depleted oil and natural gas reservoirs at 
some time in the future. The impact of CO2 EOR on 
CO2 storage potential is assessed. An improved 
predictive capability has been developed.

This reservoir by reservoir assessment can be used 
for strategic planning as the U.S. moves forward 
with options for CO2 emissions mitigation.
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Project Overview

 Objectives
 Provide a high level assessment of CO2

storage potential in depleted Federal offshore 
GOM reservoirs.

 Assess change in CO2 storage volume due to 
implementation of CO2 EOR

 Success Criteria
 Developed improved predictive correlation for 

estimating CO2 storage in depleted reservoirs
 Quantified benefit of CO2 EOR on CO2 storage
 Identified prospective CO2 storage candidate 

fields based on CO2 storage volume
38



Organization Chart
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Gantt Chart
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1. Met all milestones
2. Exceeded proposed fields simulated
3. Exceeded proposed CO2 EOR studies
4. Under proposed budget
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1.0 Project Management
1 2.0 Identify and rank depleted fields
1 3.0 Validate field OOIP/OGIP
1 4.0 CO2 sequestration volume calculation (DOE equation)
2 5.0 CO2 sequestration volume validation and enhancement
2 6.0 CO2-EOR Oil Production Assessment 1 2 3 4 5
2 7.0 Document project
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1.0 Project Management
2 5.0 CO2 sequestration volume validation and enhancement
2 6 CO2-EOR Oil Production Assessment
2 7.0 Document project

**** ****

H
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R
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Phase Task Weeks>
1.0 Project Management

1 2.0 Identify and rank depleted fields
1 3.0 Validate field OOIP/OGIP
1 4.0 CO2 sequestration volume calculation (DOE equation)
2 5.0 CO2 sequestration volume validation and enhancement
2 6.0 CO2-EOR Oil Production Assessment
2 7.0 Document project

Milestones

Phase Task Weeks>
1.0 Project Management

2 5.0 CO2 sequestration volume validation and enhancement
2 6 CO2-EOR Oil Production Assessment
2 7.0   Document project


Schedulae (2)

										5-Oct		12-Oct		19-Oct		26-Oct		2-Nov		9-Nov		16-Nov		23-Nov		30-Nov		7-Dec		14-Dec		21-Dec		28-Dec		4-Jan		11-Jan		18-Jan		25-Jan		1-Feb		8-Feb		15-Feb		22-Feb		29-Feb		7-Mar		14-Mar		21-Mar		28-Mar		4-Apr		11-Apr		18-Apr		25-Apr		2-May		9-May		16-May		23-May		30-May		6-Jun		13-Jun		20-Jun		27-Jun		4-Jul		11-Jul		18-Jul		25-Jul		1-Aug		8-Aug		15-Aug		22-Aug		29-Aug		5-Sep		12-Sep		19-Sep		26-Sep

										YEAR 1

		Phase		Task				Weeks>		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28		29		30		31		32		33		34		35		36		37		38		39		40		41		42		43		44		45		46		47		48		49		50		51		52

				1.0		Project Management

		1		2.0		Identify and rank depleted fields

		1		2.1		  Review BOEM depleted field list

		1		2.2		  Access BOEM database for individual fields

		1		2.3		  Access IHS database for individual fields

		1		2.4		  Create DOE project database for depleted fields

		1		2.5		  Rank depleted fields based on OOIP/OGIP

		1		2.6		  Literature Search

		1		3.0		Validate field OOIP/OGIP

		1		3.1		  Develop field evaluation plan

		1		3.2		  Digitize xx logs for petrophysical analysis																1		2		3		4		5

		1		3.3		  Petrophysical analysis xx wells

		1		3.4		  Map well locations

		1		3.5		  Develop N-S and E-W struc & strat section

		1		3.6		  Develop structure map

		1		3.7		  Develop net pay map

		1		3.8		  Digital volumetric assessment

		1		3.9		  Compute Recovery Efficiency

		1		3.10		  Access PVT and pressure history

		1		3.11		  Validate/adjust volumetric estimate

		1		3.12		  Summarize results

		1		4.0		CO2 sequestration volume calculation (DOE equation)

		1		4.1		  Apply DOE volumetric equation

		1		4.2		  Summarize results

		2		5.0		CO2 sequestration volume validation and enhancement

		2		5.1		  Identify PVT and pressure history																																														1										2										3										4										5										6

		2		5.2		  Develop COZ model

		2		5.3		  Run history period

		2		5.4		  Forecast sequestration

		2		5.5		  Validate/adjust to volumetric sequestration

		2		5.6		  Probability forecast

		2		5.7		  Document total field study

		2		6.0		CO2-EOR Oil Production Assessment																																																								1										2										3										4										5

		2		7.0		Document project

						Milestones												****																																		****																																																												****

										3-Oct		10-Oct		17-Oct		24-Oct		31-Oct		7-Nov		14-Nov		21-Nov		28-Nov		5-Dec		12-Dec		19-Dec		26-Dec		2-Jan		9-Jan		16-Jan		23-Jan		30-Jan		6-Feb		13-Feb		20-Feb		27-Feb		6-Mar		13-Mar		20-Mar		27-Mar		3-Apr		10-Apr		17-Apr		24-Apr		1-May		8-May		15-May		22-May		29-May		5-Jun		12-Jun		19-Jun		26-Jun		3-Jul		10-Jul		17-Jul		24-Jul		31-Jul		7-Aug		14-Aug		21-Aug		28-Aug		4-Sep		11-Sep		18-Sep		25-Sep

										YEAR 2

		Phase		Task				Weeks>		53		54		55		56		57		58		59		60		61		62		63		64		65		66		67		68		69		70		71		72		73		74		75		76		77		78		79		80		81		82		83		84		85		86		87		88		89		90		91		92		93		94		95		96		97		98		99		100		101		102		103		104

				1.0		Project Management

		1		2.0		Identify and rank depleted fields

		1		2.1		  Review BOEM depleted field list

		1		2.2		  Access BOEM database for individual fields

				2.3		  Access HIS database for individual fields

		1		2.4		 Create DOE project database for depleted fields

		1		2.5		  Rank depleted fields based on OOIP/OGIP

		1		2.6		  Literature Search

		1		3.0		Validate field OOIP/OGIP

		1		3.1		  Develop field evaluation plan

		1		3.2		  Digitize xx logs for petrophysical analysis

		1		3.3		  Petrophysical analysis xx wells

		1		3.4		  Map well locations

		1		3.5		  Develop N-S and E-W struc & strat section

		1		3.6		  Develop structure map

		1		3.7		  Develop net pay map

		1		3.8		  Digital volumetric assessment

		1		3.9		  Compute Recovery Efficiency

		1		3.10		  Access PVT and pressure history

		1		3.11		  Validate/adjust volumetric estimate

		1		3.12		  Summarize results

		1		4.0		CO2 sequestration volume calculation

		1		4.1		  Apply DOE volumetric equation

		1		4.2		  Summarize results

		2		5.0		CO2 sequestration volume validation and enhancement

		2		5.1		  Identify PVT asnd pressure history				7										8										9										10										11										12										13										14										15										16

		2		5.2		  Develop COZ model

		2		5.3		  Run history period

		2		5.4		  Forecast sequestration

		2		5.5		  Validate/adjust to volumetric sequestration

		2		5.6		  Probability forecast

		2		5.7		  Document total field study

		2		6		CO2-EOR Oil Production Assessment

		2		7.0		  Document project

																																																												****																																																				****



												Database Engineer												Simulation Engineer (Sequestration)																														1		Field count by validation team

												Reservoir Engineer												PI																														6		Field count for individual simulation  team

												Geologist												PM

												Petrophysicist												BOEM DB support

																								Simulation Engineer (CO2-EOR)



																																																																																																		H

																																																																																																		E

																																																																																																		R

																																																																																																		E













		Phase		Task				Weeks>

				1.0		Project Management

		1		2.0		Identify and rank depleted fields

		1		2.1		  Review BOEM depleted field list

		1		2.2		  Access BOEM database for individual fields

		1		2.3		  Access IHS database for individual fields

		1		2.4		  Create DOE project database for depleted fields

		1		2.5		  Rank depleted fields based on OOIP/OGIP

		1		2.6		  Literature Search

		1		3.0		Validate field OOIP/OGIP

		1		3.1		  Develop field evaluation plan

		1		3.2		  Digitize xx logs for petrophysical analysis

		1		3.3		  Petrophysical analysis xx wells

		1		3.4		  Map well locations

		1		3.5		  Develop N-S and E-W struc & strat section

		1		3.6		  Develop structure map

		1		3.7		  Develop net pay map

		1		3.8		  Digital volumetric assessment

		1		3.9		  Compute Recovery Efficiency

		1		3.10		  Access PVT and pressure history

		1		3.11		  Validate/adjust volumetric estimate

		1		3.12		  Summarize results

		1		4.0		CO2 sequestration volume calculation (DOE equation)

		1		4.1		  Apply DOE volumetric equation

		1		4.2		  Summarize results

		2		5.0		CO2 sequestration volume validation and enhancement

		2		5.1		  Identify PVT and pressure history

		2		5.2		  Develop COZ model

		2		5.3		  Run history period

		2		5.4		  Forecast sequestration

		2		5.5		  Validate/adjust to volumetric sequestration

		2		5.6		  Probability forecast

		2		5.7		  Document total field study

		2		6.0		CO2-EOR Oil Production Assessment

		2		7.0		Document project

						Milestones





		Phase		Task				Weeks>

				1.0		Project Management

		1		2.0		Identify and rank depleted fields

		1		2.1		  Review BOEM depleted field list

		1		2.2		  Access BOEM database for individual fields

				2.3		  Access HIS database for individual fields

		1		2.4		 Create DOE project database for depleted fields

		1		2.5		  Rank depleted fields based on OOIP/OGIP

		1		2.6		  Literature Search

		1		3.0		Validate field OOIP/OGIP

		1		3.1		  Develop field evaluation plan

		1		3.2		  Digitize xx logs for petrophysical analysis

		1		3.3		  Petrophysical analysis xx wells

		1		3.4		  Map well locations

		1		3.5		  Develop N-S and E-W struc & strat section

		1		3.6		  Develop structure map

		1		3.7		  Develop net pay map

		1		3.8		  Digital volumetric assessment

		1		3.9		  Compute Recovery Efficiency

		1		3.10		  Access PVT and pressure history

		1		3.11		  Validate/adjust volumetric estimate

		1		3.12		  Summarize results

		1		4.0		CO2 sequestration volume calculation

		1		4.1		  Apply DOE volumetric equation

		1		4.2		  Summarize results

		2		5.0		CO2 sequestration volume validation and enhancement

		2		5.1		  Identify PVT asnd pressure history

		2		5.2		  Develop COZ model

		2		5.3		  Run history period

		2		5.4		  Forecast sequestration

		2		5.5		  Validate/adjust to volumetric sequestration

		2		5.6		  Probability forecast

		2		5.7		  Document total field study

		2		6		CO2-EOR Oil Production Assessment

		2		7.0		  Document project































Schedulae

										5-Oct		12-Oct		19-Oct		26-Oct		2-Nov		9-Nov		16-Nov		23-Nov		30-Nov		7-Dec		14-Dec		21-Dec		28-Dec		4-Jan		11-Jan		18-Jan		25-Jan		1-Feb		8-Feb		15-Feb		22-Feb		29-Feb		7-Mar		14-Mar		21-Mar		28-Mar		4-Apr		11-Apr		18-Apr		25-Apr		2-May		9-May		16-May		23-May		30-May		6-Jun		13-Jun		20-Jun		27-Jun		4-Jul		11-Jul		18-Jul		25-Jul		1-Aug		8-Aug		15-Aug		22-Aug		29-Aug		5-Sep		12-Sep		19-Sep		26-Sep

										YEAR 1

		Phase		Task				Weeks>		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28		29		30		31		32		33		34		35		36		37		38		39		40		41		42		43		44		45		46		47		48		49		50		51		52

				1.0		Project Management

		1		2.0		Identify and rank depleted fields

		1		2.1		  Review BOEM depleted field list

		1		2.2		  Access BOEM database for individual fields

		1		2.3		  Access IHS database for individual fields

		1		2.4		  Create DOE project database for depleted fields

		1		2.5		  Rank depleted fields based on OOIP/OGIP

		1		2.6		  Literature Search

		1		3.0		Validate field OOIP/OGIP

		1		3.1		  Develop field evaluation plan

		1		3.2		  Digitize xx logs for petrophysical analysis																1		2		3		4		5

		1		3.3		  Petrophysical analysis xx wells

		1		3.4		  Map well locations

		1		3.5		  Develop N-S and E-W struc & strat section

		1		3.6		  Develop structure map

		1		3.7		  Develop net pay map

		1		3.8		  Digital volumetric assessment

		1		3.9		  Compute Recovery Efficiency

		1		3.10		  Access PVT and pressure history

		1		3.11		  Validate/adjust volumetric estimate

		1		3.12		  Summarize results

		1		4.0		CO2 sequestration volume calculation (DOE equation)

		1		4.1		  Apply DOE volumetric equation

		1		4.2		  Summarize results

		2		5.0		CO2 sequestration volume validation and enhancement

		2		5.1		  Identify PVT and pressure history																																														1										2										3										4										5										6

		2		5.2		  Develop COZ model

		2		5.3		  Run history period

		2		5.4		  Forecast sequestration

		2		5.5		  Validate/adjust to volumetric sequestration

		2		5.6		  Probability forecast

		2		5.7		  Document total field study

		2		6.0		CO2-EOR Oil Production Assessment																																																								1										2										3										4										5

		2		7.0		Document project

						Milestones												****																																		****																																																												****

										3-Oct		10-Oct		17-Oct		24-Oct		31-Oct		7-Nov		14-Nov		21-Nov		28-Nov		5-Dec		12-Dec		19-Dec		26-Dec		2-Jan		9-Jan		16-Jan		23-Jan		30-Jan		6-Feb		13-Feb		20-Feb		27-Feb		6-Mar		13-Mar		20-Mar		27-Mar		3-Apr		10-Apr		17-Apr		24-Apr		1-May		8-May		15-May		22-May		29-May		5-Jun		12-Jun		19-Jun		26-Jun		3-Jul		10-Jul		17-Jul		24-Jul		31-Jul		7-Aug		14-Aug		21-Aug		28-Aug		4-Sep		11-Sep		18-Sep		25-Sep

										YEAR 2

		Phase		Task				Weeks>		53		54		55		56		57		58		59		60		61		62		63		64		65		66		67		68		69		70		71		72		73		74		75		76		77		78		79		80		81		82		83		84		85		86		87		88		89		90		91		92		93		94		95		96		97		98		99		100		101		102		103		104

				1.0		Project Management

		1		2.0		Identify and rank depleted fields

		1		2.1		  Review BOEM depleted field list

		1		2.2		  Access BOEM database for individual fields

				2.3		  Access HIS database for individual fields

		1		2.4		 Create DOE project database for depleted fields

		1		2.5		  Rank depleted fields based on OOIP/OGIP

		1		2.6		  Literature Search

		1		3.0		Validate field OOIP/OGIP

		1		3.1		  Develop field evaluation plan

		1		3.2		  Digitize xx logs for petrophysical analysis

		1		3.3		  Petrophysical analysis xx wells

		1		3.4		  Map well locations

		1		3.5		  Develop N-S and E-W struc & strat section

		1		3.6		  Develop structure map

		1		3.7		  Develop net pay map

		1		3.8		  Digital volumetric assessment

		1		3.9		  Compute Recovery Efficiency

		1		3.10		  Access PVT and pressure history

		1		3.11		  Validate/adjust volumetric estimate

		1		3.12		  Summarize results

		1		4.0		CO2 sequestration volume calculation

		1		4.1		  Apply DOE volumetric equation

		1		4.2		  Summarize results

		2		5.0		CO2 sequestration volume validation and enhancement

		2		5.1		  Identify PVT asnd pressure history				7										8										9										10										11										12										13										14										15										16

		2		5.2		  Develop COZ model

		2		5.3		  Run history period

		2		5.4		  Forecast sequestration

		2		5.5		  Validate/adjust to volumetric sequestration

		2		5.6		  Probability forecast

		2		5.7		  Document total field study

		2		7.0		  Document project

																																																												****																																																				****



												Database Engineer												Simulation Engineer (Sequestration)																														1		Field count by validation team

												Reservoir Engineer												PI																														6		Field count for individual simulation  team

												Geologist												PM

												Petrophysicist												BOEM DB support

																								Simulation Engineer (CO2-EOR)













































































Budget

						One Team - 2 Year Project				Budget Period 1																Budget Period 2																TOTAL																Budget Period 1																		Budget Period 2																		Total				Budget Period 1																		Budget Period 2

										Hours																Hours																Hours																Personnel, $														Period 1				Personnel, $														Period 2				Personnel, $				Fringe														Period 1				Fringe														Period 2				Fringe				Period 1		Period 2				Period 1		Period 2		Total				Period 1		Period 2		Total				Period 1		Period 2		Total				Period 1		Period 2		Total				Period 1		Period 1		Total				Period 1		Period 1		Project										Rates, hourly

		Phase 		Task						DB Engr		Geol		Petrophys		Res Eng		Sim Engr		Proj Mgr		PI				DB Engr		Geol		Petrophys		Res Eng		Sim Engr		Proj Mgr		PI				DB Engr		Geol		Petrophys		Res Eng		Sim Engr		Proj Mgr		PI				DB Engr		Geol		Petrophys		Res Eng		Sim Engr		Proj Mgr		PI		Total				DB Engr		Geol		Petrophys		Res Eng		Sim Engr		Proj Mgr		PI		Total								DB Engr		Geol		Petrophys		Res Eng		Sim Engr		Proj Mgr		PI		Total				DB Engr		Geol		Petrophys		Res Eng		Sim Engr		Proj Mgr		PI		Total				Total				Travel		Travel				Equipment		Equipment						Contractual		Contractual		Contractual				Other 		Other		Other				Total Direct		Total Direct		Total Direct				Indirect		Indirect		Indirect				Total		Total		Total,								DB		Geol		Petrophys		Res Eng		Reg Sim		Proj Mgr		PI		Melancon		EOR Sim

				1.0		Project Management														520		520														520		520				0		0		0		0		0		1040		1040				- 0				- 0		- 0		- 0		25,002		59,998		84,999				- 0		- 0		- 0		- 0		- 0		25,002		59,998		84,999				169,998				- 0		- 0		- 0		- 0		- 0		8,585.55				8,586				- 0		- 0		- 0		- 0		- 0		8,585.55				8,586				17,171				6000		3000								0				52,000

Bill Savage: Melancon $55k; Audit $12,000; less $15,000 to Period 2
		27,000

Bill Savage: Audit $12,000; plus $15,000 from Period 1
		79,000												151,585		123,585		275,169				70,411		57,405.12		127,816				221,996		180,990		402,986

		1		2.0		Identify and rank depleted fields																																																																- 0		- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0														0																				- 0		- 0		- 0								- 0				- 0		- 0		- 0		$   402,986						57.69		150		57.69		57.69		72.12		48.08		115.38		250		76.92

		1		2.1		  Review BOEM depleted field list				40																																40		0		0		0		0		0		0				2,308				- 0		- 0		- 0		- 0		- 0		2,308				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				2,308				792.43		- 0		- 0		- 0		- 0		- 0		- 0		792				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				792										3,500

Bill Savage: First of four
 computers
				3500								- 0												6,600		- 0		6,600				3,066		- 0		3,066				9,666		- 0		9,666

		1		2.2		  Access BOEM database for individual fields				20																																20		0		0		0		0		0		0				1,154				- 0		- 0		- 0		- 0		- 0		1,154				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				1,154				396.21		- 0		- 0		- 0		- 0		- 0		- 0		396				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				396														0				19,386

Bill Savage: 2 Petra & 1 
HIS DB		21,325

Bill Savage: 2 Petra & H1 
IS DB
		40,711												20,936		21,325		42,261				9,725		9,905.46		19,630				30,661		31,230		61,891

		1		2.3		  Access IHS database for individual fields				20																																20		0		0		0		0		0		0				1,154				- 0		- 0		- 0		- 0		- 0		1,154				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				1,154				396.21		- 0		- 0		- 0		- 0		- 0		- 0		396				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				396														0								- 0												1,550		- 0		1,550				720		- 0		720				2,270		- 0		2,270

		1		2.4		  Create DOE project database for depleted fields				40																																40		0		0		0		0		0		0				2,308				- 0		- 0		- 0		- 0		- 0		2,308				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				2,308				792.43		- 0		- 0		- 0		- 0		- 0		- 0		792				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				792														0								- 0												3,100		- 0		3,100				1,440		- 0		1,440				4,540		- 0		4,540								119,995				119,995		119,995		150,010		100,006		239,990				159,994

		1		2.5		  Rank depleted fields based on OOIP/OGIP				40																																40		0		0		0		0		0		0				2,308				- 0		- 0		- 0		- 0		- 0		2,308				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				2,308				792.43		- 0		- 0		- 0		- 0		- 0		- 0		792				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				792														0								- 0												3,100		- 0		3,100				1,440		- 0		1,440				4,540		- 0		4,540

		1		2.6		  Literature Search				120																																120		0		0		0		0		0		0				6,923				- 0		- 0		- 0		- 0		- 0		6,923				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				6,923				2,377.29		- 0		- 0		- 0		- 0		- 0		- 0		2,377				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				2,377														0								- 0												9,300		- 0		9,300				4,320		- 0		4,320				13,620		- 0		13,620

		1		3.0		Validate field OOIP/OGIP																																																																- 0		- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0														0																				- 0		- 0		- 0								- 0				- 0		- 0		- 0		$   96,527								Contractor												Contractor

		1		3.1		  Develop field evaluation plan										80																										0		0		0		80		0		0		0				- 0				- 0		4,615		- 0		- 0		- 0		4,615				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				4,615				- 0		- 0		- 0		1,584.86		- 0		- 0		- 0		1,585				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				1,585										10,500

Bill Savage: 2nd and 3rd and 4th computers
				10500								- 0				30,000

Bill Savage: Three ForecastingPro licenses
		30,000

Bill Savage: Three ForecastingPro licenses
		60,000				46,700		30,000		76,700				21,692		13,935.00		35,627				68,392		43,935		112,327

		1		3.2		  Digitize xx logs for petrophysical analysis								100																												0		0		100		0		0		0		0				- 0				5,769		- 0		- 0		- 0		- 0		5,769				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				5,769				- 0		- 0		1,981.07		- 0		- 0		- 0		- 0		1,981				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				1,981														0								- 0												7,750		- 0		7,750				3,600		- 0		3,600				11,350		- 0		11,350

		1		3.3		  Petrophysical analysis xx wells								100																												0		0		100		0		0		0		0				- 0				5,769		- 0		- 0		- 0		- 0		5,769				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				5,769				- 0		- 0		1,981.07		- 0		- 0		- 0		- 0		1,981				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				1,981														0								- 0												7,750		- 0		7,750				3,600		- 0		3,600				11,350		- 0		11,350

		1		3.4		  Map well locations																																				0		100		0		0		0		0		0				- 0				- 0		- 0		- 0		- 0		- 0		- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0														0				15,000				15,000												15,000		- 0		15,000				6,968		- 0		6,968				21,968		- 0		21,968

		1		3.5		  Develop N-S and E-W struc & strat section																																				0		100		0		0		0		0		0				- 0				- 0		- 0		- 0		- 0		- 0		- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0														0				15,000				15,000												15,000		- 0		15,000				6,968		- 0		6,968				21,968		- 0		21,968

		1		3.6		  Develop structure map																																				0		80		0		0		0		0		0				- 0				- 0		- 0		- 0		- 0		- 0		- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0														0				12,000				12,000												12,000		- 0		12,000				5,574		- 0		5,574				17,574		- 0		17,574

		1		3.7		  Develop net pay map																																				0		80		0		0		0		0		0				- 0				- 0		- 0		- 0		- 0		- 0		- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0														0				12,000				12,000												12,000		- 0		12,000				5,574		- 0		5,574				17,574		- 0		17,574

		1		3.8		  Digital volumetric assessment																																				0		40		0		0		0		0		0				- 0				- 0		- 0		- 0		- 0		- 0		- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0														0				6,000				6,000												6,000		- 0		6,000				2,787		- 0		2,787				8,787		- 0		8,787

		1		3.9		  Compute Recovery Efficiency										100																										0		0		0		100		0		0		0				- 0				- 0		5,769		- 0		- 0		- 0		5,769				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				5,769				- 0		- 0		- 0		1,981.07		- 0		- 0		- 0		1,981				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				1,981														0								- 0												7,750		- 0		7,750				3,600		- 0		3,600				11,350		- 0		11,350

		1		3.10		  Access PVT and pressure history										100																										0		0		0		100		0		0		0				- 0				- 0		5,769		- 0		- 0		- 0		5,769				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				5,769				- 0		- 0		- 0		1,981.07		- 0		- 0		- 0		1,981				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				1,981														0								- 0												7,750		- 0		7,750				3,600		- 0		3,600				11,350		- 0		11,350

		1		3.11		  Validate/adjust volumetric estimate										100																										0		0		0		100		0		0		0				- 0				- 0		5,769		- 0		- 0		- 0		5,769				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				5,769				- 0		- 0		- 0		1,981.07		- 0		- 0		- 0		1,981				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				1,981														0								- 0												7,750		- 0		7,750				3,600		- 0		3,600				11,350		- 0		11,350

		1		3.12		  Summarize results										100																										0		0		0		100		0		0		0				- 0				- 0		5,769		- 0		- 0		- 0		5,769				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				5,769				- 0		- 0		- 0		1,981.07		- 0		- 0		- 0		1,981				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				1,981														0								- 0												7,750		- 0		7,750				3,600		- 0		3,600				11,350		- 0		11,350

		1		4.0		CO2 sequestration volume calculation (DOE equation)																																																																- 0		- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0														0																				- 0		- 0		- 0								- 0				- 0		- 0		- 0		$   268,297

		1		4.1		  Apply DOE volumetric equation										120																										0		0		0		120		0		0		0				- 0				- 0		6,923		- 0		- 0		- 0		6,923				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				6,923				- 0		- 0		- 0		2,377.29		- 0		- 0		- 0		2,377				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				2,377														0								- 0												9,300		- 0		9,300				4,320		- 0		4,320				13,620		- 0		13,620

		1		4.2		  Summarize results														140																						0		0		0		0		0		140		0				- 0				- 0		- 0		- 0		6,731		- 0		6,731				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				6,731				- 0		- 0		- 0		- 0		- 0		2,311.49		- 0		2,311				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				2,311														0								- 0												9,043		- 0		9,043				4,200		- 0		4,200				13,243		- 0		13,243		$   26,863

		2		5.0		CO2 sequestration volume validation and enhancement																																																														- 0		- 0		- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0														0																				- 0		- 0		- 0								- 0				- 0		- 0		- 0

		2		5.1		  Identify PVT and pressure history												360																600								0		0		0		0		960		0		0				- 0				- 0		- 0		25,963		- 0		- 0		25,963				- 0		- 0		- 0		- 0		43,272		- 0		- 0		43,272				69,235				- 0		- 0		- 0		- 0		8,915.76		- 0		- 0		8,916				- 0		- 0		- 0		- 0		14,859.60		- 0		- 0		14,860				23,775														0								- 0												34,879		58,132		93,011				16,201		27,002.13		43,203				51,080		85,134		136,214

		2		5.2		  Develop COZ model												360																600								0		0		0		0		960		0		0				- 0				- 0		- 0		25,963		- 0		- 0		25,963				- 0		- 0		- 0		- 0		43,272		- 0		- 0		43,272				69,235				- 0		- 0		- 0		- 0		8,915.76		- 0		- 0		8,916				- 0		- 0		- 0		- 0		14,859.60		- 0		- 0		14,860				23,775														0								- 0												34,879		58,132		93,011				16,201		27,002.13		43,203				51,080		85,134		136,214

		2		5.3		  Run history period												720																1200								0		0		0		0		1920		0		0				- 0				- 0		- 0		51,926		- 0		- 0		51,926				- 0		- 0		- 0		- 0		86,544		- 0		- 0		86,544				138,470				- 0		- 0		- 0		- 0		17,831.53		- 0		- 0		17,832				- 0		- 0		- 0		- 0		29,719.21		- 0		- 0		29,719				47,551														0								- 0												69,758		116,263		186,021				32,403		54,004.26		86,407				102,160		170,267		272,428

		2		5.4		  Forecast sequestration												720																1200								0		0		0		0		1920		0		0				- 0				- 0		- 0		51,926		- 0		- 0		51,926				- 0		- 0		- 0		- 0		86,544		- 0		- 0		86,544				138,470				- 0		- 0		- 0		- 0		17,831.53		- 0		- 0		17,832				- 0		- 0		- 0		- 0		29,719.21		- 0		- 0		29,719				47,551														0								- 0												69,758		116,263		186,021				32,403		54,004.26		86,407				102,160		170,267		272,428

		2		5.5		  Validate/adjust to volumetric sequestration												720																1200								0		0		0		0		1920		0		0				- 0				- 0		- 0		51,926		- 0		- 0		51,926				- 0		- 0		- 0		- 0		86,544		- 0		- 0		86,544				138,470				- 0		- 0		- 0		- 0		17,831.53		- 0		- 0		17,832				- 0		- 0		- 0		- 0		29,719.21		- 0		- 0		29,719				47,551														0								- 0												69,758		116,263		186,021				32,403		54,004.26		86,407				102,160		170,267		272,428

		2		5.6		  Probability forecast												720																1200								0		0		0		0		1920		0		0				- 0				- 0		- 0		51,926		- 0		- 0		51,926				- 0		- 0		- 0		- 0		86,544		- 0		- 0		86,544				138,470				- 0		- 0		- 0		- 0		17,831.53		- 0		- 0		17,832				- 0		- 0		- 0		- 0		29,719.21		- 0		- 0		29,719				47,551														0								- 0												69,758		116,263		186,021				32,403		54,004.26		86,407				102,160		170,267		272,428

		2		5.7		  Document total field study														360																600						0		0		0		0		0		960		0				- 0				- 0		- 0		- 0		17,309		- 0		17,309				- 0		- 0		- 0		- 0		- 0		28,848		- 0		28,848				46,157				- 0		- 0		- 0		- 0		- 0		5,943.84		- 0		5,944				- 0		- 0		- 0		- 0		- 0		9,906.40		- 0		9,906				15,850														0								- 0												23,253		38,754		62,007				10,801		18,001.42		28,802				34,053		56,756		90,809		$   1,452,949

		2		6.0		  CO2-EOR Oil Production Assessment												1000

Bill Savage: Higher rate for EOR Sim Engr
		120																						0		0		0		0		1000		120		0				- 0				- 0		- 0		76,920

Bill Savage: Different rate for EOR Sim Engr
																																																																																						

Bill Savage: 3 ForecastingPro licenses; $25k/license first yr
		

Bill Savage: 3 ForecastingPro licenses; $20k per licesne 2nd yr
						

Bill Savage: Three ForecastingPro licenses
		

Bill Savage: Higher rate for EOR Sim Engr
																																																																																																																														

Bill Savage: First of four
 computers
																		

Bill Savage: Three ForecastingPro licenses
		

Bill Savage: Melancon $55k; Audit $12,000; less $15,000 to Period 2
		

Bill Savage: Audit $12,000; plus $15,000 from Period 1
		5,770		- 0		82,690				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				82,690				- 0		- 0		- 0		- 0		26,414.33		1,981.28		- 0		28,396				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				28,396														0																				111,085		- 0		111,085				51,599		- 0		51,599				162,684		- 0		162,684		$   162,684		Added due to CO2-EOR task (5 fields)

		2		7.0		  Document project																														180		40				0		0		0		0		0		180		40				- 0				- 0		- 0		- 0		- 0		- 0		- 0				- 0		- 0		- 0		- 0		- 0		8,654		4,615		13,270				13,270				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0		- 0		- 0		- 0		- 0		2,971.92				2,972				2,972														0								- 0												- 0		16,242		16,242				- 0		7,545.19		7,545				- 0		23,787		23,787		$   23,787

				8.0		Milestones																																				0		0		0		0		0		0		0				- 0				- 0		- 0		- 0		- 0		- 0		- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0														0								- 0												- 0		- 0		- 0				- 0		- 0		- 0				- 0		- 0		- 0		$   2,434,093

										280		- 0		200		600		4,600		1,140		520				- 0		- 0		- 0		- 0		6,000		1,300		560				280		400		200		600		10,600		2,440		1,080				16,153		- 0		11,538		34,614		336,552		54,811		59,998		513,666		- 0		- 0		- 0		- 0		- 0		432,720		62,504		64,613		559,837		- 0		1,073,503				5,547		- 0		3,962		11,886		115,572		18,822		- 0		155,790				- 0		- 0		- 0		- 0		148,596		21,464		- 0		170,060				325,850				6,000		3,000				14,000		- 0		14,000				131,386		48,325		179,711				30,000		30,000		60,000				850,842		811,222		1,662,063				395,216		376,813		772,029				1,246,058		1,188,035		2,434,093

																						7,340																7,860																15,600																																																																																																		Cost Share																																253,605		233,214		486,819		Cost Share		20.00%

																																																						22,940																																																																																																																																		992,453		954,821		1,947,274		DOE

										1																																																																																														34.34%																Fringe Rate		34.34%																																																														20.4%		19.6%		20.0%

																		# Teams		3														# Teams		3

																																																																																																																																																																																Indirect Rate				46.45%

																																																																1 Team		2 Teams																																																																																						Geologist		100																																										Personnel		1,073,503				1,073,503

																																																																																																																																																										100																																										Equip		14,000				14,000

										Geologist		100																																														Petra, $/yr				6,840		20,520		41,040																																																																																								80																																										Travel		9,000				9,000

												100																																														GOM Well DB				3,674		3,674		7,348																																																																																								80																																										Contractual		179,711				179,711

												80																																														GOM Prod DB				1,470		1,470		2,940																																																																																								40																																										Fr+Ovhd		1,097,879		FR only		325,850				Indirect overhead covered by other projects

												80																																																		11,984		25,664		51,328		per year																																																																																						400																																												2,374,093

												40																																																				51,328		102,656		2 years																																																																																																																																NITEC		1,899,274				1,602,063



																																																																																																																																																										Rate		Hrs

																																																																																																																																																								Melancon		250		220												55000



																																																																																																																																																										200		275												55000
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												Yr 1		Yr 2

						Elapse time per field, weeks						9		9

						Number of fields per year, 50 weeks						5.5555555556		5.5555555556

						Number of teams, 3						16.6666666667		16.6666666667





DOE Tables

		Recipient Organization		Budget Period 1				Budget Period 2				Budget Period 3				Total								Funding Source		Type		Budget Period 1		Budget Period 2		Budget Period 3		Total						FY 2016 ($)		FY 2017 ($)		FY 2018 ($)				Task		Description		Total Cost

				DOE Funds		Non-Federal		DOE Funds		Non-Federal		DOE Funds		Non-Federal Cost Share		DOE Funds		Non-Federal						DOE		Cash		970,485		976,789				1,947,274				Q1 (Oct-Dec)		242,621		244,197						1.0		Project Management		$   402,986

						Cost Share				Cost Share								Cost Share						NITEC LLC		Cash		253,605		233,214				486,818				Q2 (Jan –Mar)		242,621		244,197						2.0		Identify and rank depleted fields		$   96,527

		NITEC LLC		970,485

Bill Savage: Rduced by $21,968: NETL error
		253,605		976,789

Bill Savage: Increased by $21,968; NETL error
		233,214						1,947,274		486,818						Total ($)				1,224,090		1,210,002		- 0		2,434,092				Q3 (Apr-Jun)		242,621		244,197						3.0		Validate field OOIP/OGIP		$   268,297

																																						Q4 (Jul-Sep)		242,621		244,197						4.0		CO2 sequestration volume calculation (DOE equation)		$   26,863

		Total ($)		970,485

Bill Savage: Reduced by $21,968; NETL error
		253,605		976,789

Bill Savage: Increased by $21,968; NETL error
		233,214		- 0		- 0		1,947,274		486,818																				Total ($)		970,485		976,789		0				5.0		CO2 sequestration volume validation and enhancement		$   1,452,949

																																																6.0		  CO2-EOR Oil Production Assessment		$   162,684

																																																7.0		  Document project		$   23,787



																																								FY 2016 ($)		FY 2017 ($)		FY 2018 ($)						TOTAL		$   2,434,093

																																						Q1 (Oct-Dec)		238,749		243,923

																																						Q2 (Jan –Mar)		174,086		254,134

																																						Q3 (Apr-Jun)		289,809		218,823

				21,968																																		Q4 (Jul-Sep)		289,809		237,941

																																						Total ($)		992,453		954,821		0







																																								(21,968)		21,968









Manhrs

		Offshore Storage Resource Assessment

		Authorized Task List

										Hours																Hours

		Phase 		Task						DB Engr		Geol		Petrophys		Res Eng		Sim Engr		Proj Mgr		PI				DB Engr		Geol		Petrophys		Res Eng		Sim Engr		Proj Mgr		PI				DB Engr		Geol		Petrophys		Res Eng		Sim Engr		EOR Engr		PM		PI

				1.0		Project Management														520		520														520		520				0		0		0		0		0		0		1040		1040

		1		2.0		Identify and rank depleted fields

		1		2.1		  Review BOEM depleted field list				40																																40		0		0		0		0		0		0		0

		1		2.2		  Access BOEM database for individual fields				20																																20		0		0		0		0		0		0		0

		1		2.3		  Access IHS database for individual fields				20																																20		0		0		0		0		0		0		0

		1		2.4		  Create DOE project database for depleted fields				40																																40		0		0		0		0		0		0		0

		1		2.5		  Rank depleted fields based on OOIP/OGIP				40																																40		0		0		0		0		0		0		0

		1		2.6		  Literature Search				120																																120		0		0		0		0		0		0		0

		1		3.0		Validate field OOIP/OGIP

		1		3.1		  Develop field evaluation plan										80																										0		0		0		80		0		0		0		0

		1		3.2		  Digitize xx logs for petrophysical analysis								100																												0		0		100		0		0		0		0		0

		1		3.3		  Petrophysical analysis xx wells								100																												0		0		100		0		0		0		0		0

		1		3.4		  Map well locations																																				0		100		0		0		0		0		0		0

		1		3.5		  Develop N-S and E-W struc & strat section																																				0		100		0		0		0		0		0		0

		1		3.6		  Develop structure map																																				0		80		0		0		0		0		0		0

		1		3.7		  Develop net pay map																																				0		80		0		0		0		0		0		0

		1		3.8		  Digital volumetric assessment																																				0		40		0		0		0		0		0		0

		1		3.9		  Compute Recovery Efficiency										100																										0		0		0		100		0		0		0		0

		1		3.1		  Access PVT and pressure history										100																										0		0		0		100		0		0		0		0

		1		3.11		  Validate/adjust volumetric estimate										100																										0		0		0		100		0		0		0		0

		1		3.12		  Summarize results										100																										0		0		0		100		0		0		0		0

		1		4.0		CO2 sequestration volume calculation (DOE equation)

		1		4.1		  Apply DOE volumetric equation										120																										0		0		0		120		0		0		0		0

		1		4.2		  Summarize results														140																						0		0		0		0		0		0		140		0

		2		5.0		CO2 sequestration volume validation and enhancement

		2		5.1		  Identify PVT and pressure history												360																600								0		0		0		0		960		0		0		0

		2		5.2		  Develop COZ model												360																600								0		0		0		0		960		0		0		0

		2		5.3		  Run history period												720																1200								0		0		0		0		1920		0		0		0

		2		5.4		  Forecast sequestration												720																1200								0		0		0		0		1920		0		0		0

		2		5.5		  Validate/adjust to volumetric sequestration												720																1200								0		0		0		0		1920		0		0		0

		2		5.6		  Probability forecast												720																1200								0		0		0		0		1920		0		0		0

		2		5.7		  Document total field study														360																600						0		0		0		0		0		0		960		0

		2		6.0		  CO2-EOR Oil Production Assessment												1000		120																						0		0		0		0		0		1000		120		0

		2		7.0		  Document project																														180		40				0		0		0		0		0		0		180		40

						Milestones																																				0		0		0		0		0		0		0		0

						TOTALS				280		0		200		600		4600		1140		520				0		0		0		0		6000		1300		560				280		400		200		600		9,600		1,000		2,440		1,080

																						7340																7860																		15,600

						Phase 1																																				280		400		200		600		- 0		- 0		660		520		2,660



						Phase 2																																				- 0		- 0		- 0		- 0		9,600		1,000		1,780		560		12,940



		Phase 		Task						DB Engr		Geol		Petrophys		Res Eng		Sim Engr		Proj Mgr		PI				DB Engr		Geol		Petrophys		Res Eng		Sim Engr		Proj Mgr		PI				DB Engr		Geol		Petrophys		Res Eng		Sim Engr		EOR Engr		PM		PI		15,600

				1.0		Project Management														520		520														520		520																Consistent with prior projects of similar scope, complexity and time		Consistent with prior projects of similar scope, complexity and time

		1		2.0		Identify and rank depleted fields																																				Based on volume of data in database

		1		3.0		Validate field OOIP/OGIP																																						Based on multiple data sources and number of fields/sands		Based on number of well logs to be evaluated		Based on multiple data sources and number of fields/sands

		1		4.0		CO2 sequestration volume calculation (DOE equation)																																										Based on numberof depleted fields/sands

		2		5.0		CO2 sequestration volume validation and enhancement																																												Based on number of fields/sands				Based on number of fields/sands

		2		6.0		  CO2-EOR Oil Production Assessment												1000		120																																Based on number of fields/sands		Based on number of fields/sands

		2		7.0		  Document project																														180		40																Based on scope of total project





Budget for Slide

						One Team - 2 Year Project				Budget Period 1																Budget Period 2																TOTAL																Budget Period 1																		Budget Period 2																		Total				Budget Period 1																		Budget Period 2

										Hours																Hours																Hours																Personnel, $														Period 1				Personnel, $														Period 2				Personnel, $				Fringe														Period 1				Fringe														Period 2				Fringe				Period 1		Period 2				Period 1		Period 2		Total				Period 1		Period 2		Total				Period 1		Period 2		Total				Period 1		Period 2		Total				Period 1		Period 1		Total										Task 								Rates, hourly

		Phase 		Task						DB Engr		Geol		Petrophys		Res Eng		Sim Engr		Proj Mgr		PI				DB Engr		Geol		Petrophys		Res Eng		Sim Engr		Proj Mgr		PI				DB Engr		Geol		Petrophys		Res Eng		Sim Engr		Proj Mgr		PI				DB Engr		Geol		Petrophys		Res Eng		Sim Engr		Proj Mgr		PI		Total				DB Engr		Geol		Petrophys		Res Eng		Sim Engr		Proj Mgr		PI		Total								DB Engr		Geol		Petrophys		Res Eng		Sim Engr		Proj Mgr		PI		Total				DB Engr		Geol		Petrophys		Res Eng		Sim Engr		Proj Mgr		PI		Total				Total				Travel		Travel				Equipment		Equipment						Contractual		Contractual		Contractual				Other 		Other		Other				Total Direct		Total Direct		Total Direct				Indirect		Indirect		Indirect				Period 1 Total		Period 2 Total		Project                  Total		Total						DB		Geol		Petrophys		Res Eng		Reg Sim		Proj Mgr		PI		Melancon		EOR Sim

				1.0		Project Management														520		520														520		520				0		0		0		0		0		1040		1040				- 0				- 0		- 0		- 0		25,002		59,998		84,999				- 0		- 0		- 0		- 0		- 0		25,002		59,998		84,999				169,998				- 0		- 0		- 0		- 0		- 0		8,585.55				8,586				- 0		- 0		- 0		- 0		- 0		8,585.55				8,586				17,171				6000		3000								0				67,000

Bill Savage: Melancon $55k; Audit $12,000
		12,000

Bill Savage: Audit $12,000
		79,000												166,585		108,585		275,169				77,379		50,437.62		127,816				221,995		180,990		402,986		$   402,986

		1		2.0		Identify and rank depleted fields																																																																- 0		- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0														0																				- 0		- 0		- 0								- 0				65,297		31,230		96,527		96,527						57.69		150		57.69		57.69		72.12		48.08		115.38		250		76.92

		1		2.1		  Review BOEM depleted field list				40																																40		0		0		0		0		0		0				2,308				- 0		- 0		- 0		- 0		- 0		2,308				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				2,308				792.43		- 0		- 0		- 0		- 0		- 0		- 0		792				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				792										3,500

Bill Savage: First of four
 computers
				3500								- 0												6,600		- 0		6,600				3,066		- 0		3,066				9,666		- 0		9,666

		1		2.2		  Access BOEM database for individual fields				20																																20		0		0		0		0		0		0				1,154				- 0		- 0		- 0		- 0		- 0		1,154				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				1,154				396.21		- 0		- 0		- 0		- 0		- 0		- 0		396				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				396														0				19,386

Bill Savage: 2 Petra & 1 
HIS DB		21,325

Bill Savage: 2 Petra & H1 
IS DB
		40,711												20,936		21,325		42,261				9,725		9,905.46		19,630				30,661		31,230		61,891

		1		2.3		  Access IHS database for individual fields				20																																20		0		0		0		0		0		0				1,154				- 0		- 0		- 0		- 0		- 0		1,154				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				1,154				396.21		- 0		- 0		- 0		- 0		- 0		- 0		396				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				396														0								- 0												1,550		- 0		1,550				720		- 0		720				2,270		- 0		2,270

		1		2.4		  Create DOE project database for depleted fields				40																																40		0		0		0		0		0		0				2,308				- 0		- 0		- 0		- 0		- 0		2,308				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				2,308				792.43		- 0		- 0		- 0		- 0		- 0		- 0		792				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				792														0								- 0												3,100		- 0		3,100				1,440		- 0		1,440				4,540		- 0		4,540								119,995				119,995		119,995		150,010		100,006		239,990				159,994

		1		2.5		  Rank depleted fields based on OOIP/OGIP				40																																40		0		0		0		0		0		0				2,308				- 0		- 0		- 0		- 0		- 0		2,308				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				2,308				792.43		- 0		- 0		- 0		- 0		- 0		- 0		792				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				792														0								- 0												3,100		- 0		3,100				1,440		- 0		1,440				4,540		- 0		4,540

		1		2.6		  Literature Search				120																																120		0		0		0		0		0		0				6,923				- 0		- 0		- 0		- 0		- 0		6,923				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				6,923				2,377.29		- 0		- 0		- 0		- 0		- 0		- 0		2,377				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				2,377														0								- 0												9,300		- 0		9,300				4,320		- 0		4,320				13,620		- 0		13,620

		1		3.0		Validate field OOIP/OGIP																																																																- 0		- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0														0																				- 0		- 0		- 0								- 0				224,362		43,935		268,297		268,297								Contractor												Contractor

		1		3.1		  Develop field evaluation plan										80																										0		0		0		80		0		0		0				- 0				- 0		4,615		- 0		- 0		- 0		4,615				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				4,615				- 0		- 0		- 0		1,584.86		- 0		- 0		- 0		1,585				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				1,585										10,500

Bill Savage: 2nd and 3rd and 4th computers
				10500								- 0				30,000

Bill Savage: Three ForecastingPro licenses
		30,000

Bill Savage: Three ForecastingPro licenses
		60,000				46,700		30,000		76,700				21,692		13,935.00		35,627				68,392		43,935		112,327

		1		3.2		  Digitize xx logs for petrophysical analysis								100																												0		0		100		0		0		0		0				- 0				5,769		- 0		- 0		- 0		- 0		5,769				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				5,769				- 0		- 0		1,981.07		- 0		- 0		- 0		- 0		1,981				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				1,981														0								- 0												7,750		- 0		7,750				3,600		- 0		3,600				11,350		- 0		11,350

		1		3.3		  Petrophysical analysis xx wells								100																												0		0		100		0		0		0		0				- 0				5,769		- 0		- 0		- 0		- 0		5,769				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				5,769				- 0		- 0		1,981.07		- 0		- 0		- 0		- 0		1,981				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				1,981														0								- 0												7,750		- 0		7,750				3,600		- 0		3,600				11,350		- 0		11,350

		1		3.4		  Map well locations																																				0		100		0		0		0		0		0				- 0				- 0		- 0		- 0		- 0		- 0		- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0														0				15,000				15,000												15,000		- 0		15,000				6,968		- 0		6,968				21,968		- 0		21,968

		1		3.5		  Develop N-S and E-W struc & strat section																																				0		100		0		0		0		0		0				- 0				- 0		- 0		- 0		- 0		- 0		- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0														0				15,000				15,000												15,000		- 0		15,000				6,968		- 0		6,968				21,968		- 0		21,968

		1		3.6		  Develop structure map																																				0		80		0		0		0		0		0				- 0				- 0		- 0		- 0		- 0		- 0		- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0														0				12,000				12,000												12,000		- 0		12,000				5,574		- 0		5,574				17,574		- 0		17,574

		1		3.7		  Develop net pay map																																				0		80		0		0		0		0		0				- 0				- 0		- 0		- 0		- 0		- 0		- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0														0				12,000				12,000												12,000		- 0		12,000				5,574		- 0		5,574				17,574		- 0		17,574

		1		3.8		  Digital volumetric assessment																																				0		40		0		0		0		0		0				- 0				- 0		- 0		- 0		- 0		- 0		- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0														0				6,000				6,000												6,000		- 0		6,000				2,787		- 0		2,787				8,787		- 0		8,787

		1		3.9		  Compute Recovery Efficiency										100																										0		0		0		100		0		0		0				- 0				- 0		5,769		- 0		- 0		- 0		5,769				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				5,769				- 0		- 0		- 0		1,981.07		- 0		- 0		- 0		1,981				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				1,981														0								- 0												7,750		- 0		7,750				3,600		- 0		3,600				11,350		- 0		11,350

		1		3.10		  Access PVT and pressure history										100																										0		0		0		100		0		0		0				- 0				- 0		5,769		- 0		- 0		- 0		5,769				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				5,769				- 0		- 0		- 0		1,981.07		- 0		- 0		- 0		1,981				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				1,981														0								- 0												7,750		- 0		7,750				3,600		- 0		3,600				11,350		- 0		11,350

		1		3.11		  Validate/adjust volumetric estimate										100																										0		0		0		100		0		0		0				- 0				- 0		5,769		- 0		- 0		- 0		5,769				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				5,769				- 0		- 0		- 0		1,981.07		- 0		- 0		- 0		1,981				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				1,981														0								- 0												7,750		- 0		7,750				3,600		- 0		3,600				11,350		- 0		11,350

		1		3.12		  Summarize results										100																										0		0		0		100		0		0		0				- 0				- 0		5,769		- 0		- 0		- 0		5,769				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				5,769				- 0		- 0		- 0		1,981.07		- 0		- 0		- 0		1,981				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				1,981														0								- 0												7,750		- 0		7,750				3,600		- 0		3,600				11,350		- 0		11,350

		1		4.0		CO2 sequestration volume calculation (DOE equation)																																																																- 0		- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0														0																				- 0		- 0		- 0								- 0				26,863		- 0		26,863		26,863

		1		4.1		  Apply DOE volumetric equation										120																										0		0		0		120		0		0		0				- 0				- 0		6,923		- 0		- 0		- 0		6,923				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				6,923				- 0		- 0		- 0		2,377.29		- 0		- 0		- 0		2,377				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				2,377														0								- 0												9,300		- 0		9,300				4,320		- 0		4,320				13,620		- 0		13,620

		1		4.2		  Summarize results														140																						0		0		0		0		0		140		0				- 0				- 0		- 0		- 0		6,731		- 0		6,731				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				6,731				- 0		- 0		- 0		- 0		- 0		2,311.49		- 0		2,311				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				2,311														0								- 0												9,043		- 0		9,043				4,200		- 0		4,200				13,243		- 0		13,243

		2		5.0		CO2 sequestration volume validation and enhancement																																																														- 0		- 0		- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0														0																				- 0		- 0		- 0								- 0				544,856		908,093		1,452,949		1,452,949

		2		5.1		  Identify PVT and pressure history												360																600								0		0		0		0		960		0		0				- 0				- 0		- 0		25,963		- 0		- 0		25,963				- 0		- 0		- 0		- 0		43,272		- 0		- 0		43,272				69,235				- 0		- 0		- 0		- 0		8,915.76		- 0		- 0		8,916				- 0		- 0		- 0		- 0		14,859.60		- 0		- 0		14,860				23,775														0								- 0												34,879		58,132		93,011				16,201		27,002.13		43,203				51,080		85,134		136,214

		2		5.2		  Develop COZ model												360																600								0		0		0		0		960		0		0				- 0				- 0		- 0		25,963		- 0		- 0		25,963				- 0		- 0		- 0		- 0		43,272		- 0		- 0		43,272				69,235				- 0		- 0		- 0		- 0		8,915.76		- 0		- 0		8,916				- 0		- 0		- 0		- 0		14,859.60		- 0		- 0		14,860				23,775														0								- 0												34,879		58,132		93,011				16,201		27,002.13		43,203				51,080		85,134		136,214

		2		5.3		  Run history period												720																1200								0		0		0		0		1920		0		0				- 0				- 0		- 0		51,926		- 0		- 0		51,926				- 0		- 0		- 0		- 0		86,544		- 0		- 0		86,544				138,470				- 0		- 0		- 0		- 0		17,831.53		- 0		- 0		17,832				- 0		- 0		- 0		- 0		29,719.21		- 0		- 0		29,719				47,551														0								- 0												69,758		116,263		186,021				32,403		54,004.26		86,407				102,160		170,267		272,428

		2		5.4		  Forecast sequestration												720																1200								0		0		0		0		1920		0		0				- 0				- 0		- 0		51,926		- 0		- 0		51,926				- 0		- 0		- 0		- 0		86,544		- 0		- 0		86,544				138,470				- 0		- 0		- 0		- 0		17,831.53		- 0		- 0		17,832				- 0		- 0		- 0		- 0		29,719.21		- 0		- 0		29,719				47,551														0								- 0												69,758		116,263		186,021				32,403		54,004.26		86,407				102,160		170,267		272,428

		2		5.5		  Validate/adjust to volumetric sequestration												720																1200								0		0		0		0		1920		0		0				- 0				- 0		- 0		51,926		- 0		- 0		51,926				- 0		- 0		- 0		- 0		86,544		- 0		- 0		86,544				138,470				- 0		- 0		- 0		- 0		17,831.53		- 0		- 0		17,832				- 0		- 0		- 0		- 0		29,719.21		- 0		- 0		29,719				47,551														0								- 0												69,758		116,263		186,021				32,403		54,004.26		86,407				102,160		170,267		272,428

		2		5.6		  Probability forecast												720																1200								0		0		0		0		1920		0		0				- 0				- 0		- 0		51,926		- 0		- 0		51,926				- 0		- 0		- 0		- 0		86,544		- 0		- 0		86,544				138,470				- 0		- 0		- 0		- 0		17,831.53		- 0		- 0		17,832				- 0		- 0		- 0		- 0		29,719.21		- 0		- 0		29,719				47,551														0								- 0												69,758		116,263		186,021				32,403		54,004.26		86,407				102,160		170,267		272,428

		2		5.7		  Document total field study														360																600						0		0		0		0		0		960		0				- 0				- 0		- 0		- 0		17,309		- 0		17,309				- 0		- 0		- 0		- 0		- 0		28,848		- 0		28,848				46,157				- 0		- 0		- 0		- 0		- 0		5,943.84		- 0		5,944				- 0		- 0		- 0		- 0		- 0		9,906.40		- 0		9,906				15,850														0								- 0												23,253		38,754		62,007				10,801		18,001.42		28,802				34,053		56,756		90,809

		2		6.0		CO2-EOR Oil Production Assessment												1000

Bill Savage: Higher rate for EOR Sim Engr
		120																						0		0		0		0		1000		120		0				- 0				- 0		- 0		76,920

Bill Savage: Different rate for EOR Sim Engr
																																																																																						

Bill Savage: 3 ForecastingPro licenses; $25k/license first yr
		

Bill Savage: 3 ForecastingPro licenses; $20k per licesne 2nd yr
						

Bill Savage: Three ForecastingPro licenses
		

Bill Savage: Higher rate for EOR Sim Engr
																																																																																																																														

Bill Savage: First of four
 computers
																		

Bill Savage: Three ForecastingPro licenses
		

Bill Savage: Melancon $55k; Audit $12,000
		

Bill Savage: Audit $12,000
		5,770		- 0		82,690				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				82,690				- 0		- 0		- 0		- 0		26,414.33		1,981.28		- 0		28,396				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				28,396														0																				111,085		- 0		111,085				51,599		- 0		51,599				162,685		- 0		162,685		162,685		Added due to CO2-EOR task (5 fields)

		2		7.0		Document project																														180		40				0		0		0		0		0		180		40				- 0				- 0		- 0		- 0		- 0		- 0		- 0				- 0		- 0		- 0		- 0		- 0		8,654		4,615		13,270				13,270				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0		- 0		- 0		- 0		- 0		2,971.92				2,972				2,972														0								- 0												- 0		16,242		16,242				- 0		7,544.19		7,544				- 0		23,786		23,786		23,786

				8.0		Milestones																																				0		0		0		0		0		0		0				- 0				- 0		- 0		- 0		- 0		- 0		- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0														0								- 0												- 0		- 0		- 0				- 0		- 0		- 0				- 0		- 0		- 0

						TOTAL				280		- 0		200		600		4,600		1,140		520				- 0		- 0		- 0		- 0		6,000		1,300		560				280		400		200		600		10,600		2,440		1,080				16,153		- 0		11,538		34,614		336,552		54,811		59,998		513,666		- 0		- 0		- 0		- 0		- 0		432,720		62,504		64,613		559,837		- 0		1,073,503				5,547		- 0		3,962		11,886		115,572		18,822		- 0		155,790				- 0		- 0		- 0		- 0		148,596		21,464		- 0		170,060				325,850				6,000		3,000				14,000		- 0		14,000				146,386		33,325		179,711				30,000		30,000		60,000				865,842		796,222		1,662,063				402,184		369,845		772,028				1,246,058		1,188,035		2,434,093		$   2,434,093

						Cost Share																7,340																7,860																15,600																																																																																																		Cost Share																								1								253,605		233,214		486,819		486,819		Cost Share		20.00%

						DOE																																																22,940																																																																																																																																		992,453		954,821		1,947,274		1,947,274		DOE

										1																																																																																														34.34%																		34.34%																																																																		- 0

																		# Teams		3														# Teams		3

																																																																																																																																																																																Indirect Rate				46.45%

																																																																1 Team		2 Teams																																																																																						Geologist		100																																										Personnel		1,073,503				1,073,503

																																																																																																																																																										100																																										Equip		14,000				14,000

										Geologist		100																																														Petra, $/yr				6,840		20,520		41,040																																																																																								80																																21,968										Travel		9,000				9,000

												100																																														GOM Well DB				3,674		3,674		7,348																																																																																								80																																21,968										Contractual		179,711				179,711

																																																																																																																																																																																										21,968										Other		60,000

												80																																														GOM Prod DB				1,470		1,470		2,940																																																																																								40																																										Fr+Ovhd		1,097,878		FR only		325,850				Indirect overhead covered by other projects

												80																																																		11,984		25,664		51,328		per year																																																																																						400																																												2,434,092

												40																																																				51,328		102,656		2 years																																																																																																																																NITEC		1,947,274				1,602,063



																																																																																																																																																										Tate		Hrs

																																																																																																																																																								Melancon		250		220												55000



																																																																																																																																																										200		275												55000
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														5																																																																																																																																																																														6																				7																		8																		9



































































												Yr 1		Yr 2

						Elapse time per field, weeks						9		9

						Number of fields per year, 50 weeks						5.5555555556		5.5555555556

						Number of teams, 3						16.6666666667		16.6666666667





Budget (2)

						One Team - 2 Year Project				Budget Period 1																Budget Period 2																TOTAL																Budget Period 1																		Budget Period 2																		Total				Budget Period 1																		Budget Period 2

										Hours																Hours																Hours																Personnel, $														Period 1				Personnel, $														Period 2				Personnel, $				Fringe														Period 1				Fringe														Period 2				Fringe				Period 1		Period 2				Period 1		Period 2		Total				Period 1		Period 2		Total				Period 1		Period 2		Total				Period 1		Period 2		Total				Period 1		Period 2		Total				Period 1		Period 2		Project				Quarter						Rates, hourly

		Phase 		Task						DB Engr		Geol		Petrophys		Res Eng		Sim Engr		Proj Mgr		PI				DB Engr		Geol		Petrophys		Res Eng		Sim Engr		Proj Mgr		PI				DB Engr		Geol		Petrophys		Res Eng		Sim Engr		Proj Mgr		PI				DB Engr		Geol		Petrophys		Res Eng		Sim Engr		Proj Mgr		PI		Total				DB Engr		Geol		Petrophys		Res Eng		Sim Engr		Proj Mgr		PI		Total								DB Engr		Geol		Petrophys		Res Eng		Sim Engr		Proj Mgr		PI		Total				DB Engr		Geol		Petrophys		Res Eng		Sim Engr		Proj Mgr		PI		Total				Total				Travel		Travel				Equipment		Equipment						Contractual		Contractual		Contractual				Other 		Other		Other				Total Direct		Total Direct		Total Direct				Indirect		Indirect		Indirect				Total		Total		Total,								DB		Geol		Petrophys		Res Eng		Reg Sim		Proj Mgr		PI		Melancon		EOR Sim

				1.0		Project Management														520		520														520		520				0		0		0		0		0		1040		1040				- 0				- 0		- 0		- 0		25,002		59,998		84,999				- 0		- 0		- 0		- 0		- 0		25,002		59,998		84,999				169,998				- 0		- 0		- 0		- 0		- 0		8,585.55				8,586				- 0		- 0		- 0		- 0		- 0		8,585.55				8,586				17,171				6000		3000								0				52,000

Bill Savage: Melancon $55k; Audit $12,000; less $15,000 to Period 2
		27,000

Bill Savage: Audit $12,000; plus $15,000 from Period 1
		79,000												151,585		123,585		275,169				70,411		57,405.12		127,816				221,996		180,990		402,986

		1		2.0		Identify and rank depleted fields																																																																- 0		- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0														0																				- 0		- 0		- 0								- 0				- 0		- 0		- 0		$   402,986						57.69		150		57.69		57.69		72.12		48.08		115.38		250		76.92

		1		2.1		  Review BOEM depleted field list				40																																40		0		0		0		0		0		0				2,308				- 0		- 0		- 0		- 0		- 0		2,308				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				2,308				792.43		- 0		- 0		- 0		- 0		- 0		- 0		792				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				792										3,500

Bill Savage: First of four
 computers
				3500								- 0												6,600		- 0		6,600				3,066		- 0		3,066				9,666		- 0		9,666				1

		1		2.2		  Access BOEM database for individual fields				20																																20		0		0		0		0		0		0				1,154				- 0		- 0		- 0		- 0		- 0		1,154				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				1,154				396.21		- 0		- 0		- 0		- 0		- 0		- 0		396				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				396														0				19,386

Bill Savage: 2 Petra & 1 
HIS DB		21,325

Bill Savage: 2 Petra & H1 
IS DB
		40,711												20,936		21,325		42,261				9,725		9,905.46		19,630				30,661		31,230		61,891				1

		1		2.3		  Access IHS database for individual fields				20																																20		0		0		0		0		0		0				1,154				- 0		- 0		- 0		- 0		- 0		1,154				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				1,154				396.21		- 0		- 0		- 0		- 0		- 0		- 0		396				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				396														0								- 0												1,550		- 0		1,550				720		- 0		720				2,270		- 0		2,270				1

		1		2.4		  Create DOE project database for depleted fields				40																																40		0		0		0		0		0		0				2,308				- 0		- 0		- 0		- 0		- 0		2,308				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				2,308				792.43		- 0		- 0		- 0		- 0		- 0		- 0		792				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				792														0								- 0												3,100		- 0		3,100				1,440		- 0		1,440				4,540		- 0		4,540				1				119,995				119,995		119,995		150,010		100,006		239,990				159,994

		1		2.5		  Rank depleted fields based on OOIP/OGIP				40																																40		0		0		0		0		0		0				2,308				- 0		- 0		- 0		- 0		- 0		2,308				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				2,308				792.43		- 0		- 0		- 0		- 0		- 0		- 0		792				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				792														0								- 0												3,100		- 0		3,100				1,440		- 0		1,440				4,540		- 0		4,540				1

		1		2.6		  Literature Search				120																																120		0		0		0		0		0		0				6,923				- 0		- 0		- 0		- 0		- 0		6,923				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				6,923				2,377.29		- 0		- 0		- 0		- 0		- 0		- 0		2,377				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				2,377														0								- 0												9,300		- 0		9,300				4,320		- 0		4,320				13,620		- 0		13,620				1

		1		3.0		Validate field OOIP/OGIP																																																																- 0		- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0														0																				- 0		- 0		- 0								- 0				- 0		- 0		- 0		$   96,527		1						Contractor												Contractor

		1		3.1		  Develop field evaluation plan										80																										0		0		0		80		0		0		0				- 0				- 0		4,615		- 0		- 0		- 0		4,615				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				4,615				- 0		- 0		- 0		1,584.86		- 0		- 0		- 0		1,585				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				1,585										10,500

Bill Savage: 2nd and 3rd and 4th computers
				10500								- 0				30,000

Bill Savage: Three ForecastingPro licenses
		30,000

Bill Savage: Three ForecastingPro licenses
		60,000				46,700		30,000		76,700				21,692		13,935.00		35,627				68,392		43,935		112,327				1

		1		3.2		  Digitize xx logs for petrophysical analysis								100																												0		0		100		0		0		0		0				- 0				5,769		- 0		- 0		- 0		- 0		5,769				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				5,769				- 0		- 0		1,981.07		- 0		- 0		- 0		- 0		1,981				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				1,981														0								- 0												7,750		- 0		7,750				3,600		- 0		3,600				11,350		- 0		11,350				1						Q1		Q2		Q3		Q4		Q5		Q6		Q7		Q8

		1		3.3		  Petrophysical analysis xx wells								100																												0		0		100		0		0		0		0				- 0				5,769		- 0		- 0		- 0		- 0		5,769				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				5,769				- 0		- 0		1,981.07		- 0		- 0		- 0		- 0		1,981				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				1,981														0								- 0												7,750		- 0		7,750				3,600		- 0		3,600				11,350		- 0		11,350				1				2.0,3.0,4.0		244,259		72,263						31,230		43,935						391,687

		1		3.4		  Map well locations																																				0		100		0		0		0		0		0				- 0				- 0		- 0		- 0		- 0		- 0		- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0														0				15,000				15,000												15,000		- 0		15,000				6,968		- 0		6,968				21,968		- 0		21,968				1				5.0				90,809		227,023		227,023		227,023		227,023		227,023		227,023		1,452,949

		1		3.5		  Develop N-S and E-W struc & strat section																																				0		100		0		0		0		0		0				- 0				- 0		- 0		- 0		- 0		- 0		- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0														0				15,000				15,000												15,000		- 0		15,000				6,968		- 0		6,968				21,968		- 0		21,968				1				1.0		55,499		55,499		55,499		55,499		45,247		45,247		45,247		45,247		402,986

		1		3.6		  Develop structure map																																				0		80		0		0		0		0		0				- 0				- 0		- 0		- 0		- 0		- 0		- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0														0				12,000				12,000												12,000		- 0		12,000				5,574		- 0		5,574				17,574		- 0		17,574				1				6.0						81,342		81,342										162,684

		1		3.7		  Develop net pay map																																				0		80		0		0		0		0		0				- 0				- 0		- 0		- 0		- 0		- 0		- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0														0				12,000				12,000												12,000		- 0		12,000				5,574		- 0		5,574				17,574		- 0		17,574				1				7.0																23,787		23,787

		1		3.8		  Digital volumetric assessment																																				0		40		0		0		0		0		0				- 0				- 0		- 0		- 0		- 0		- 0		- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0														0				6,000				6,000												6,000		- 0		6,000				2,787		- 0		2,787				8,787		- 0		8,787				1						299,758		218,571		363,864		363,864		303,501		316,206		272,271		296,057		2,434,093

		1		3.9		  Compute Recovery Efficiency										100																										0		0		0		100		0		0		0				- 0				- 0		5,769		- 0		- 0		- 0		5,769				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				5,769				- 0		- 0		- 0		1,981.07		- 0		- 0		- 0		1,981				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				1,981														0								- 0												7,750		- 0		7,750				3,600		- 0		3,600				11,350		- 0		11,350				2												1,246,058								1,188,035

		1		3.10		  Access PVT and pressure history										100																										0		0		0		100		0		0		0				- 0				- 0		5,769		- 0		- 0		- 0		5,769				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				5,769				- 0		- 0		- 0		1,981.07		- 0		- 0		- 0		1,981				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				1,981														0								- 0												7,750		- 0		7,750				3,600		- 0		3,600				11,350		- 0		11,350				2						74,939		54,643		90,966		90,966		75,875		79,051		68,068		74,014

		1		3.11		  Validate/adjust volumetric estimate										100																										0		0		0		100		0		0		0				- 0				- 0		5,769		- 0		- 0		- 0		5,769				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				5,769				- 0		- 0		- 0		1,981.07		- 0		- 0		- 0		1,981				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				1,981														0								- 0												7,750		- 0		7,750				3,600		- 0		3,600				11,350		- 0		11,350				2

		1		3.12		  Summarize results										100																										0		0		0		100		0		0		0				- 0				- 0		5,769		- 0		- 0		- 0		5,769				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				5,769				- 0		- 0		- 0		1,981.07		- 0		- 0		- 0		1,981				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				1,981														0								- 0												7,750		- 0		7,750				3,600		- 0		3,600				11,350		- 0		11,350				2

		1		4.0		CO2 sequestration volume calculation (DOE equation)																																																																- 0		- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0														0																				- 0		- 0		- 0								- 0				- 0		- 0		- 0		$   268,297		2												0.7964743453								0.8036975596

		1		4.1		  Apply DOE volumetric equation										120																										0		0		0		120		0		0		0				- 0				- 0		6,923		- 0		- 0		- 0		6,923				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				6,923				- 0		- 0		- 0		2,377.29		- 0		- 0		- 0		2,377				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				2,377														0								- 0												9,300		- 0		9,300				4,320		- 0		4,320				13,620		- 0		13,620				2				DOE		238,749		174,086		289,809		289,809		243,923		254,134		218,823		237,941		$   - 0

		1		4.2		  Summarize results														140																						0		0		0		0		0		140		0				- 0				- 0		- 0		- 0		6,731		- 0		6,731				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				6,731				- 0		- 0		- 0		- 0		- 0		2,311.49		- 0		2,311				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				2,311														0								- 0												9,043		- 0		9,043				4,200		- 0		4,200				13,243		- 0		13,243		$   26,863		2												992,453								954,821

		2		5.0		CO2 sequestration volume validation and enhancement																																																														- 0		- 0		- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0														0																				- 0		- 0		- 0								- 0				- 0		- 0		- 0				2

		2		5.1		  Identify PVT and pressure history												360																600								0		0		0		0		960		0		0				- 0				- 0		- 0		25,963		- 0		- 0		25,963				- 0		- 0		- 0		- 0		43,272		- 0		- 0		43,272				69,235				- 0		- 0		- 0		- 0		8,915.76		- 0		- 0		8,916				- 0		- 0		- 0		- 0		14,859.60		- 0		- 0		14,860				23,775														0								- 0												34,879		58,132		93,011				16,201		27,002.13		43,203				51,080		85,134		136,214				2

		2		5.2		  Develop COZ model												360																600								0		0		0		0		960		0		0				- 0				- 0		- 0		25,963		- 0		- 0		25,963				- 0		- 0		- 0		- 0		43,272		- 0		- 0		43,272				69,235				- 0		- 0		- 0		- 0		8,915.76		- 0		- 0		8,916				- 0		- 0		- 0		- 0		14,859.60		- 0		- 0		14,860				23,775														0								- 0												34,879		58,132		93,011				16,201		27,002.13		43,203				51,080		85,134		136,214

		2		5.3		  Run history period												720																1200								0		0		0		0		1920		0		0				- 0				- 0		- 0		51,926		- 0		- 0		51,926				- 0		- 0		- 0		- 0		86,544		- 0		- 0		86,544				138,470				- 0		- 0		- 0		- 0		17,831.53		- 0		- 0		17,832				- 0		- 0		- 0		- 0		29,719.21		- 0		- 0		29,719				47,551														0								- 0												69,758		116,263		186,021				32,403		54,004.26		86,407				102,160		170,267		272,428

		2		5.4		  Forecast sequestration												720																1200								0		0		0		0		1920		0		0				- 0				- 0		- 0		51,926		- 0		- 0		51,926				- 0		- 0		- 0		- 0		86,544		- 0		- 0		86,544				138,470				- 0		- 0		- 0		- 0		17,831.53		- 0		- 0		17,832				- 0		- 0		- 0		- 0		29,719.21		- 0		- 0		29,719				47,551														0								- 0												69,758		116,263		186,021				32,403		54,004.26		86,407				102,160		170,267		272,428						$   391,687

		2		5.5		  Validate/adjust to volumetric sequestration												720																1200								0		0		0		0		1920		0		0				- 0				- 0		- 0		51,926		- 0		- 0		51,926				- 0		- 0		- 0		- 0		86,544		- 0		- 0		86,544				138,470				- 0		- 0		- 0		- 0		17,831.53		- 0		- 0		17,832				- 0		- 0		- 0		- 0		29,719.21		- 0		- 0		29,719				47,551														0								- 0												69,758		116,263		186,021				32,403		54,004.26		86,407				102,160		170,267		272,428

		2		5.6		  Probability forecast												720																1200								0		0		0		0		1920		0		0				- 0				- 0		- 0		51,926		- 0		- 0		51,926				- 0		- 0		- 0		- 0		86,544		- 0		- 0		86,544				138,470				- 0		- 0		- 0		- 0		17,831.53		- 0		- 0		17,832				- 0		- 0		- 0		- 0		29,719.21		- 0		- 0		29,719				47,551														0								- 0												69,758		116,263		186,021				32,403		54,004.26		86,407				102,160		170,267		272,428

		2		5.7		  Document total field study														360																600						0		0		0		0		0		960		0				- 0				- 0		- 0		- 0		17,309		- 0		17,309				- 0		- 0		- 0		- 0		- 0		28,848		- 0		28,848				46,157				- 0		- 0		- 0		- 0		- 0		5,943.84		- 0		5,944				- 0		- 0		- 0		- 0		- 0		9,906.40		- 0		9,906				15,850														0								- 0												23,253		38,754		62,007				10,801		18,001.42		28,802				34,053		56,756		90,809		$   1,452,949

		2		6.0		  CO2-EOR Oil Production Assessment												1000

Bill Savage: Higher rate for EOR Sim Engr
		120																						0		0		0		0		1000		120		0				- 0				- 0		- 0		76,920

Bill Savage: Different rate for EOR Sim Engr
																																																																																						

Bill Savage: 3 ForecastingPro licenses; $25k/license first yr
		

Bill Savage: 3 ForecastingPro licenses; $20k per licesne 2nd yr
						

Bill Savage: Three ForecastingPro licenses
		

Bill Savage: Higher rate for EOR Sim Engr
																																																																																																																														

Bill Savage: First of four
 computers
																		

Bill Savage: Three ForecastingPro licenses
		

Bill Savage: Melancon $55k; Audit $12,000; less $15,000 to Period 2
		

Bill Savage: Audit $12,000; plus $15,000 from Period 1
		5,770		- 0		82,690				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				82,690				- 0		- 0		- 0		- 0		26,414.33		1,981.28		- 0		28,396				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				28,396														0																				111,085		- 0		111,085				51,599		- 0		51,599				162,684		- 0		162,684		$   162,684		Added due to CO2-EOR task (5 fields)

		2		7.0		  Document project																														180		40				0		0		0		0		0		180		40				- 0				- 0		- 0		- 0		- 0		- 0		- 0				- 0		- 0		- 0		- 0		- 0		8,654		4,615		13,270				13,270				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0		- 0		- 0		- 0		- 0		2,971.92				2,972				2,972														0								- 0												- 0		16,242		16,242				- 0		7,545.19		7,545				- 0		23,787		23,787		$   23,787

				8.0		Milestones																																				0		0		0		0		0		0		0				- 0				- 0		- 0		- 0		- 0		- 0		- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0														0								- 0												- 0		- 0		- 0				- 0		- 0		- 0				- 0		- 0		- 0		$   2,434,093

										280		- 0		200		600		4,600		1,140		520				- 0		- 0		- 0		- 0		6,000		1,300		560				280		400		200		600		10,600		2,440		1,080				16,153		- 0		11,538		34,614		336,552		54,811		59,998		513,666		- 0		- 0		- 0		- 0		- 0		432,720		62,504		64,613		559,837		- 0		1,073,503				5,547		- 0		3,962		11,886		115,572		18,822		- 0		155,790				- 0		- 0		- 0		- 0		148,596		21,464		- 0		170,060				325,850				6,000		3,000				14,000		- 0		14,000				131,386		48,325		179,711				30,000		30,000		60,000				850,842		811,222		1,662,063				395,216		376,813		772,029				1,246,058		1,188,035		2,434,093

																						7,340																7,860																15,600																																																																																																		Cost Share																																253,605		233,214		486,819		Cost Share		20.00%

																																																						22,940																																																																																																																																		992,453		954,821		1,947,274		DOE

										1																																																																																														34.34%																Fringe Rate		34.34%																																																														20.4%		19.6%		20.0%

																		# Teams		3														# Teams		3

																																																																																																																																																																																Indirect Rate				46.45%

																																																																1 Team		2 Teams																																																																																						Geologist		100																																										Personnel		1,073,503				1,073,503

																																																																																																																																																										100																																										Equip		14,000				14,000

										Geologist		100																																														Petra, $/yr				6,840		20,520		41,040																																																																																								80																																										Travel		9,000				9,000

												100																																														GOM Well DB				3,674		3,674		7,348																																																																																								80																																										Contractual		179,711				179,711

												80																																														GOM Prod DB				1,470		1,470		2,940																																																																																								40																																										Fr+Ovhd		1,097,879		FR only		325,850				Indirect overhead covered by other projects

												80																																																		11,984		25,664		51,328		per year																																																																																						400																																												2,374,093

												40																																																				51,328		102,656		2 years																																																																																																																																NITEC		1,899,274				1,602,063



																																																																																																																																																										Rate		Hrs

																																																																																																																																																								Melancon		250		220												55000



																																																																																																																																																										200		275												55000



































														YEAR 2



														5																																																																																																																																																																														6																				7																		8																		9



































































												Yr 1		Yr 2

						Elapse time per field, weeks						9		9

						Number of fields per year, 50 weeks						5.5555555556		5.5555555556

						Number of teams, 3						16.6666666667		16.6666666667
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