Project Management Plan
Mukul M. Sharma
This report presents a work breakdown structure that concisely addresses the overall project. A concise summary of the objectives and deliverables is provided as well as all major milestones and decision points.
Objectives and Scope of Work
The primary objective of the proposal is to improve the performance of re-fracture treatments in gas shales and tight gas sands through novel fluids, better re-fracture designs and candidate well selection based on poro-elastic models and field data analysis.
This proposal aims at developing a systematic methodology for providing an operator the following key deliverables:

· A well defined methodology for candidate well selection based on poro-elastic models and analysis of field data.

· Recommendations and charts for the time window most suitable for re-fracturing, for a range of reservoir types, reservoir properties and production profiles.

· Application of re-fracture treatments in horizontal and deviated wellbores

· Re-fracture treatment designs utilizing novel fluids, proppants and injection strategies

This will be accomplished through field application of newly developed geo-mechanical and proppant placement models, and better re-fracture designs based on novel fluids and proppants.
Organizational Capabilities and Experience

The project will be a based at the University of Texas.  The Principal Investigator will coordinate the research conducted by 4 graduate students and two Research Scientists at the University.  Adequate laboratory space and facilities exist to conduct the proposed experiments.  No new equipment is proposed to be purchased.
Extensive facilities and relevant experience is available to conduct the proposed modeling and field data analysis work. Computational facilities available for this project include more than fifty workstations, a 16 processor Linux cluster and several parallel platforms that can be used for computationally intense simulations.
Facilities for the project team in both offices and field are more than adequate for the proposed work.  Existing Noble, BJ Services, Pinnacle and Anadarko field offices will be used for the proposed work. No new facilities are required. 
The University of Texas is the largest Petroleum Engineering graduate program in the world and is currently rated the #1 graduate program in Petroleum Engineering in the country.  The Department has active ongoing research in various associated projects, such as hydraulic fracturing in sands and the mechanics of natural fracture networks.  The department has over 120 graduate students, 17 faculty and 20 Research Staff members with an annual budget of approximately $ 8.5 million.  Extensive computer facilities exist for conducting the proposed research.
Anadarko Petroleum Corporation is one of the largest independent oil and gas exploration and production company in the world. Anadarko is among the largest natural gas producers and reserve holders in North America and currently is the single most active driller in North America, with more than 80 company-operated rigs at work.  Since the mid-1990s Anadarko has vigorously pursued opportunities for tight gas and gas shale production in the lower 48, particularly in the Barnett shale and in the Rockies.  Anadarko plans to drill and complete nearly 120 development wells and 3 new exploratory wells in tight gas plays this year.  Anadarko produced 149 Bcf of natural gas from the tight gas sands during 2006.  This production volume is expected be 137 Bcf for 2007.

Noble Energy, Inc. is one of the nation’s leading independent energy companies engaged in the exploration, development, production, and marketing of crude oil and natural gas. Operations are focused on three regions: 1) the Gulf Coast, 2) the Mid-Continent and 3) the Rocky Mountains. With a large acreage position and significant exploration potential, the Gulf Coast is a domestic growth area, while the Mid-Continent and Rocky Mountain regions provide stable, long-term production.  The Rocky Mountain area includes the DJ (Wattenberg field), San Juan, Wind River, and Piceance basins, as well as the Niobrara, Bowdoin, and Siberia Ridge fields. The acquisitions of Patina and U.S. Exploration, particularly in the Wattenberg field, combined with legacy operations have made the Rocky Mountains one of Noble’s core operating areas. The Western Mid-continent area is composed of the Texas Panhandle and parts of Oklahoma, Kansas, Arkansas, and Alabama.  As of December 31, 2006, Noble had estimated proved reserves of 3.2 Tcf of natural gas and 296 MMBbls of crude oil. 

BJ Services has extensive experience in refracturing wells in the Wattenberg field, DJ Basin, Colorado that had been previously treated with massive hydraulic fracturing techniques.  The main zone of activity has been the Codell formation, an Upper Cretaceous, clay-rich lower shoreface marine sandstone of extensive areal extent. An extensive database has been constructed in association with Noble Energy tracking fracturing fluid characteristics, source water chemistry, completion characteristics, offset well performance versus refracturing production results. BJ has also been active in the Barnett shale and has extensive experience in fracturing and refracturing wells. Several factors associated with highly successful treatments have been identified with additional factors awaiting discovery.

Pinnacle is an energy industry engineering service, consulting and software firm specializing in the optimization of hydraulic fracturing.  Pinnacle is a rapidly growing company consisting of over 140 engineers and support staff located in offices in the United States and internationally.  Pinnacle provides a unique combination of fracture engineering, fracture diagnostic services and reservoir engineering that allows us to continually improve our understanding of unconventional reservoirs and hydraulic fracturing.  Pinnacle engineers have provided engineering services for fracture treatments and unconventional field development all over the world and have extensive experience in the Barnett shale and the Wattenberg field (Codell formation). 

A.2 Industry Participation and Support
A.2.1 Description of Industry Participation 


The proposal is a joint effort that includes several key industrial participants: 

· BJ Services: has an extensive database of over 4000 refracture treatments that they are making available for this project (Codell tight gas and Barnett shale). In addition BJ services is a leader in novel fluid systems being currently used in re-fracture treatments.

· Noble Energy: has production data and field experience from hundreds of re-fractured wells in the Wattenberg field that is being made available for this project.

· Pinnacle Technologies: has an extensive experience and data on hydraulic fracture mapping of refracture treatments in the Barnett shale and in the Wattenberg field.

· Anadarko Petroleum: Has extensive experience with re-fracturing in the Codell formation in the Wattenberg field.

Qualifications of Key Personnel

Highly qualified individuals from the University of Texas, Pinnacle Technologies, BJ Services, Noble Energy, and Anadarko Petroleum Corp. will participate in the proposed project.  Together this group of individuals represents over 100 years of experience in fracturing covering modeling, field experience and operations/project management. Resumes describing the qualifications of key project personnel are presented in file Attachments.doc.  

· Mukul M. Sharma (Principal Investigator): is Professor of Petroleum Engineering at the University of Texas at Austin with expertise in hydraulic fracturing, natural gas engineering, formation damage, and petrophysics.  Dr. Mukul Sharma has over 25 years of experience in research and technology development.  He has published over 200 papers and has supervised 30 Ph. D. dissertations and 50 M.S. theses.  He has been involved with research and teaching in the areas of tight gas sands and hydraulic fracture design and modeling.  He has managed several large research projects funded by the industry and DOE.  He has received numerous SPE and other awards such as the Lester C. Uren award and the SPE Formation Evaluation Award. He has served on the editorial board of 6 journals as well as an SPE Distinguished Lecturer.

· Steve Wolhart: As Area Manager for Pinnacle, a leader in fracture mapping and diagnostics, Steve has worked with numerous operators on fracture mapping and orientation. He has in the recent past managed a project and co-authored a report related to refracturing at GRI.
· Satya Gupta: Dr. Gupta is a well known expert in the area of fracturing fluids. He has over 70 patents on novel frac fluid systems for BJ Services, particularly for mature gas assets.
· Michael Zoll: As Operations Manager for Noble Energy, Michael oversees a large number of fracture and refracture treatments. His group’s work has lead to a database of over 4000 refracs in the Codell formation alone. This will be invaluable in the proposed work.
· Jon David Caron: As Project Engineering Advisor at Anadarko Jon has expertise in designing, execution and supervision of completion and stimulation activities. He has worked with engineering design and evaluation for tight gas projects and has 20 years of experience in the oil and gas industry. 
Technology Transfer 


Transferring this technology will be affected in three ways.  One is regular publication and dissemination of the research results at professional societies, notably the SPE ATCE Symposia. The PIs are well known to the industry and regularly participate in professional meetings in which attendance by industry representative is large. 

The second method for technology transfer is to make an executable version of the software available to companies on a public RPSEA website for download and use.

Third, a series of workshops will be organized in different geographical areas such as the Rocky Mountain region and the Gulf coast. Workshops for operators will be held in Denver, Houston, Oklahoma City and Midland. The target audience is operating companies and service and chemical companies with significant operational interests in hydraulic fracturing technology.

In these workshops we will solicit input on research directions and comments on future needs. If needed, the current JIP, that has 8 member companies, can be expanded and used as a vehicle to facilitate technology transfer. These have proven to be very effective means of ensuring that research directions remain relevant and that research results reach the audience that can put them to practical use.

 Project Schedule and Milestones
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Proposal Cost/Price Summary

A cost breakdown by year is provided below. The budget shows the RPSEA contribution and the cost sharing provided by the proposing team over the duration of the proposal.

A total of $949,318 is requested from RPSEA and $ 370,222 is provided in direct cost sharing (this does not include in-kind contributions of data, equipment or personnel).  This results in a total budget of $1,476,868. 

It should be noted that all the cost sharing shown in the budget is actual cash cost sharing (not in-kind). An estimate of the in-kind cost-sharing, which is not included in the budget, is shown below. The in-kind cost sharing estimate below does not obligate any funds from any of the participants in the proposal.

Labor Hours and Categories

The personnel at the University of Texas are budgeted on a monthly salary basis.  Two graduate students (20 hours/week) will work full time on this project and one research scientist will work full time (40 hours/week).  Partial support (1.5 months) is sought for Prof. Sharma’s time. No labor costs for any of the industrial participants is being billed to RPSEA. 
Proposed Travel

We have budgeted for approximately 15 person trips per year between Houston and Austin. Because of their close proximity we have budgeted $300 per person trip. In addition 5 person-trips to Denver, Colorado are included at a cost of $500 each. The annual travel budget requested is, therefore, $7,000.

Leverage of Project Funds


A Joint Industry Project sponsored by the Completion Engineering Association (54 members) is currently funding research in the proposed area at the University of Texas at Austin ($400,000 per year). Current members include many of the major oil companies (Anadarko, BP, ConocoPhillips, Shell and Total) as well as all the major service companies (BJ Services, Halliburton, and Schlumberger). Each company currently contributes $50,000 to the JIP per year. A part of these funds will be used to cost share the project.

The funds provided by RPSEA will be leveraged in 3 ways: 

1. Direct cost sharing provided by industry (members of the existing JIP at the University of Texas). This funding currently amounts to $400,000 per year (after University overhead). This is equivalent to $600,000 of RPSEA funding which is charged an overhead.

2. Participation in the research and in-kind contributions of personnel and field access. It is estimated that personnel time will amount to $ 300,000 for the three year duration of the project. 

3. The leveraging provided by free access to extremely valuable field experience and data is hard to quantify. With the participation of Noble Energy (4000 refrac data set), Anadarko Petroleum (several hundred refracs) and BJ Services (4000 refrac designs) the leveraging is expected to be large (estimated 5x).

4. Industry access and use of the results of the project provides the ultimate leverage of the funds. Work performed under RPSEA auspices provides industry with a knowledge base that is easily and freely accessible. This allows maximum dissemination and use of results obtained, as opposed to confidential research conducted in research labs and institutions that is not available to other entities, particularly independent operators. This provides a 10x (estimate) leverage for each research dollar spent.

Source and Nature of Proposed Cost share


A 25% (of the total budget) cash cost share is proposed in the budget provided. The cost share will be provided by the Joint Industry Project at the University of Texas at Austin. Current members include many of the major oil companies (Anadarko, BP, ConocoPhillips, Shell and Total) as well as all the major service companies (BJ Services, Halliburton, and Schlumberger). Each company currently contributes $50,000 to the JIP per year resulting an in annual budget of $400,000 per year. 

In addition, personnel time and in-kind contributions are expected to increase the total cost share to over 50%. This in-kind cost share is not included in the budget.

Estimate of In-Kind Cost Sharing (not shown in Budget)

Data from Codell Refracs, Noble and BJ Services (4,000 refracs)

$ 1,500,000

Data from Barnett refracs BJ Services (800 refracs)


$ 1,000,000

Time for personnel at all companies 500 hrs @ $150/hr


$ 750,000

(Anadarko, BJ Services, Jones Energy, Noble and Pinnacle) 

__________

Total in-kind cost share





$ 3,250,000
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Milestone�
Description�
�
1�
Research Management Plan�
�
2�
Technology Status Assessment�
�
3�
Data compilation for the Codell formation �
�
4�
Data compilation for the Barnett shale�
�
5�
Stress reorientation model implementation  and runs for Codell refracs�
�
6�
Stress reorientation model implementation and runs for Barnett shale refracs�
�
7�
Evaluation of fractured well performance in the Codell, Barnett and horizontal wells�
�
8�
Candidate well selection based on poroelastic model and field data analysis�
�
9�
Design of refrac treatments in the Codell, and Barnett based on simulations,  new fluids and proppants�
�
10�
Design of refrac treatments in horizontal wells based on simulations,  new fluids and proppants�
�
11�
Implementation of refrac treatments in the Codell, and Barnett (new designs).�
�
12�
Post frac evaluation of refrac treatments in the Codell, Barnett and horizontal wells�
�
13�
Workshop in Houston to discuss results �
�
14�
Final report with all the findings from the study�
�









