




























































































EXHIBIT “A-1”





























































































































Well Name

Completed 

Lateral Length 

(feet)

Gross Capital 

($MM)
Net PV10 ($MM)

Gross Wellhead 

Gas (Bcf)

Gross Shrunk Gas

 (Bcf)

Gross Processed 

NGLs (Mbbls)

Gross Reserves 

(Bcfe)

Atwater Unit 1H 11,073                 10.86$                 4.27$                   21.9                     21.0                     278.8                   22.7                     

Atwater Unit 2H 11,077                 10.86$                 4.27$                   21.9                     21.0                     278.9                   22.7                     

Atwater Unit 3H 11,075                 10.86$                 4.27$                   21.9                     21.0                     278.9                   22.7                     

Total Atwater Unit 33,225                 32.59$                 12.81$                 65.7                     63.1                     836.6                   68.1                     

Well Name

Completed 

Lateral Length 

(feet)

Gross Capital 

($MM)
Net PV10 ($MM)

Gross Wellhead 

Gas (Bcf)

Gross Shrunk Gas

 (Bcf)

Gross Processed 

NGLs (Mbbls)

Gross Reserves 

(Bcfe)

Atwater Unit 1H (Un-Economic) 1,454                  4.20$                  (2.20)$                 2.7                       2.6                       33.9                     2.8                       

Atwater Unit 2H (Un-Economic) 4,434                  6.26$                  (0.11)$                 8.6                       8.3                       109.8                  8.9                       

Atwater Unit 3H 4,921                   6.60$                   0.23$                   9.6                        9.2                        122.2                   9.9                        

Total Atwater Unit 10,809                 17.05$                 (2.08)$                  20.9                     20.1                     265.8                   21.6                     

Well Name

Completed 

Lateral Length 

(feet)

Gross Capital 

($MM)
Net PV10 ($MM)

Gross Wellhead 

Gas (Bcf)

Gross Shrunk Gas

 (Bcf)

Gross Processed 

NGLs (Mbbls)

Gross Reserves 

(Bcfe)

Atwater Unit 1H 9,619                   6.67$                   6.46$                   19.2                     18.5                     244.9                   19.9                     

Atwater Unit 2H 6,643                   4.60$                   4.38$                   13.3                     12.8                     169.1                   13.8                     

Atwater Unit 3H 6,154                   4.26$                   4.04$                   12.3                     11.8                     156.7                   12.8                     

Total Atwater Unit 22,416                 15.53$                 14.89$                 44.8                     43.1                     570.7                   46.5                     

Pricing Assumptions

Flat Pricing (Based on 9/30/16 Strip) 2016+

NYMEX Gas Pricing ($/MMBTU) 2.92$                   

NGL Pricing ($/BBL) 12.73$                 

Exhibit  5  - Antero Atwater Unit Unitization Reserve Calculations

Unitized Atwater Unit (Optimum Development)

Non-Unitized Atwater Unit

Difference (Value/Reserves Lost Without Unitization)
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PREPARED DIRECT TESTIMONY OF ROBERT PETERSEN

INTRODUCTION.1

Q1. What is your name and business address?2

A1. My name is Robert Petersen. I am a Reservoir Engineer with Antero Resources3

Corporation (“Antero”). My business address is 1615 Wynkoop Street, Denver,4

Colorado 802025

Q2. Can you please describe your educational background?6

A2. I hold Bachelor’s of Science degrees in both Mathematics and Physics from Mon-7

tana State University Bozeman and a Master’s of Science degree in Petroleum En-8

gineering from The University of Texas Austin.9

Q3. Describe your professional experience.10

A3. I have approximately seven years of experience working in oil and gas develop-11

ment and exploration, four of which as a reservoir engineer focused on unconven-12

tional natural gas field development in the Appalachian basin. I am in my second13

year at Antero as a Reservoir Engineer working the Appalachian Basin. Prior to14

working for Antero, I worked for Chevron Corporation in multiple disciplines in-15

cluding reservoir simulation, enhanced oil recovery, reserves and reservoir engi-16

neering. The most recent two years at Chevron were devoted to Appalachian Basin17

asset development & reservoir engineering whereas the previous three consisted of18

technical consulting on a variety of domestic and international oil and gas projects.19

Q4. Are you a member of any professional associations?20

A4. I have been a member of the Society of Petroleum Engineers for nine years in Colo-21

rado, Pennsylvania and Texas.22

Q5. What does being a Reservoir Engineer entail?23

A5. As a Reservoir Engineer at Antero, I am responsible for quantifying hydrocarbon24

volumes in the Utica/Point Pleasant and Marcellus Shale formations. This work is25

utilized in reserve/resource estimation, opportunity assessment and development26

optimization activities. In addition, I coordinate data gathering activities such as27

well testing, PVT analysis and pressure/temperature measurements; all of which are28

performed in order to better understand the reservoir and forecast well performance29
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more accurately. Some of the tools I use to estimate reserves include decline curve1

analysis, rate transient analysis, reservoir modeling/simulation, and volumetric cal-2

culations.3

Q6. What is the purpose of your testimony today?4

A6. I am testifying in support of the Application of Antero Resources Corporation for5

Unit Operation (the “Application”), with respect to the Atwater Unit, consisting of6

forty-two (42) separate tracts of land of land totaling approximately 781 acres in7

Monroe County, Ohio. My testimony addresses the following: (i) that unit opera-8

tions for the Atwater Unit are reasonably necessary to increase substantially the ul-9

timate recovery of oil and gas; (ii) that the value of the estimated additional recov-10

ery due to unit operations exceeds its estimated additional costs.11

UNIT OPERATIONS ARE REASONABLY NECESSARY TO INCREASE SUB-12

STANTIALLY THE ULTIMATE RECOVERY OF OIL AND GAS.13

Q7. With regard to the Atwater Unit, have you made an estimate of the production14

you anticipate from the proposed unit’s operations?15

A7. Yes, it is estimated that if the Atwater Unit will be developed by drilling three lat-16

erals, each of approximately 11,000’, as proposed, 781 acres would be effectively17

developed and 68.1 Bcfe of gas would be recovered. This recovery includes 65.718

Bcf of gas and 836.6 Mbbls (thousand barrels) of natural gas liquids. The calcula-19

tions are summarized in Attachment 2, Exhibit 5.20

Q8. How did you make these estimates?21

A8. Using well offset well production data, analogous shale plays, decline curve analy-22

sis and reservoir modeling/simulation, type curves for dry gas wells in the Uti-23

ca/Point Pleasant Shale were generated. The reserves applied to the three wells in24

the Atwater Unit have been estimated based on these type curves. This process is25

recognized throughout all North American unconventional shale plays and industry26

accepted assumptions and practices were adhered to.27

Q9. If the Atwater Unit as proposed were not granted, have you estimated the pro-28

duction that could be recovered?29

A9. Yes, if we were not able to unitize the Atwater Unit, Antero Resources would only30
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be able to drill shortened laterals instead of three laterals, each of approximately1

11,000’, that Antero now proposes to drill. With these laterals shortened, the At-2

water Unit would be uneconomic. The reduction in stimulated lateral length is a3

result of both the inability to complete segments within the unleased acreage of the4

unit and “stand-off” requirements. The net result of non-unitization would be a5

loss of at least 46.5 Bcfe of potential reserves. To demonstrate the uneconomic6

nature of operations in the Atwater Unit without an order authorizing unit opera-7

tions, I have included estimates of the costs, recovery and net present value of the8

unit without unitization in the second table of Attachment 2, Exhibit 5 labeled9

“Non-Unitized Atwater Unit”.10

Q10. In your professional opinion, would it be economic to develop the Atwater Unit11

using traditional vertical drilling?12

A10. No, vertical well drilling is more applicable in a thicker, more permeable produc-13

tive interval. Horizontal drilling in conjunction with multi-stage hydraulic fractur-14

ing is necessary in tight shale formations such as the Utica/Point Pleasant. This15

technology has the effect of increasing the surface area exposed to the formation16

and in turn provides more conduits by which the hydrocarbons can be drained.17

Without horizontal drilling and stimulation, the permeability is too low to produce18

sufficient quantities of hydrocarbons to economically justify the expense of drill-19

ing.20

Q11. Summarize what your calculations show and the differences between unitized21

vs non-unitized development?22

A11. The results of my calculations are summarized in Attachment 2, Exhibit 5. In the23

unitized development plan, we would develop 781 acres of the Utica/Point Pleasant24

by drilling three wells of approximately 11,000’ in length, or approximately25

33,000’ stimulated lateral in total. Without unitization, we could only drill a total26

of 10,809’ in lateral length, for a capital investment of $17.05 million. This likely27

makes the opportunity uneconomic. In contrast, with the unitized case, we would28

produce from three laterals requiring a total of $32.59 million of capital investment,29

and anticipate producing approximately 68.1 Bcfe of natural gas.30

Q12. Do you believe that the proposed unit operations are reasonably necessary to31
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increase substantially the ultimate recovery of oil and gas from the unit area?1

A12. Absolutely. Without unitization, at least 46.5 Bcfe of reserves associated with the2

three wells would not be produced. I believe that the proposed unitization of the3

Atwater Unit is necessary to protect the correlative rights of all mineral owners4

within the unit, while effectively and prudently maximizing recovery of hydrocar-5

bons.6

VALUE OF ESTIMATED ADDITIONAL RECOVERY EXCEEDS ITS ESTIMAT-7

ED ADDITIONAL COSTS8

Q13. Let’s turn to the financial side of the project. Generally, in your professional9

experience, how would the economics of a development project such as the de-10

velopment of the Atwater Unit be evaluated?11

A13. During the reserve estimation process, a production profile which is proportional to12

the stimulated lateral length was generated to estimate produced volumes over time13

for each well. This, along with a specific pricing scenario, is essential in generating14

revenues attributable to a well or a project.15

Q14. Did you do that here?16

A14. Yes, the results of that evaluation are summarized in Attachment 2, Exhibit 5.17

Q15. Would you walk us through your economic evaluation, beginning with your18

estimate of the anticipated revenue stream from the Atwater Unit’s develop-19

ment?20

A15. I have estimated capital requirements based on each well’s lateral length. Each21

well assumes the same operating expense model and pricing. Once I have antici-22

pated future volumes generated for each well, I discount the revenue on an annual23

basis in order to generate a net present value and return for the project.24

Q16. What price scenario did you use?25

A16. For preparation of economics, average five year strip pricing was used reflective of26

current market conditions. NYMEX pricing for gas was $2.92/MMBTU. It is es-27

timated that production in this area is will include some natural gas liquids for natu-28

ral gas liquids the price applied was $12.73 per barrel.29
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Q17. What about anticipated capital and operating expenses?1

A17. Capital and operating expenses were incorporated in my analysis. The total esti-2

mated capital is based on the capital costs for both the drilling and completion pro-3

cess. The basis for this estimate comes from recent costs we have experienced and4

incurred in our Utica drilling program. Our operations group calculates a cost for5

various lateral lengths which are scaled based on the respective lateral length of6

each well in the Atwater Unit. The operating expenses are based on operating ex-7

perience we have from similar operating areas in West Virginia and Ohio. I look at8

total operating costs allocated to each well. The costs are then categorized as a9

fixed or variable cost. Operating costs incorporated in this analysis are both fixed10

and variable cost estimates.11

Q18. Did you consider whether the Atwater Unit could be developed using a differ-12

ent, smaller unit or by locating the well pad somewhere else?13

A18. Yes, however there was not a feasible solution for alternative development. Other14

potential locations were ruled out due to ownership, topography, and setback from15

dwelling requirements that made it difficult to locate an alternative pad site that16

would be suitable to develop all of the minerals. Construction has already begun17

for the pad, and by utilizing it to drill the Atwater Unit, we can maximize efficiency18

and minimize surface disturbance. Therefore, developing the Atwater Unit from the19

location demonstrated on Attachment 2, Exhibit 3 is the most sensible decision op-20

erationally, environmentally, and economically.21

Q19. Based on this information and your professional judgment, does the value of22

the estimated additional recovery from the unitized project exceed its estimat-23

ed costs?24

A19. Yes. The capital expense is $32.59 million for the unitized project, as compared to25

$17.05 million for what could be developed in the non-unitized project. The net26

present value of the proposed project is $12.81 million as compared to a loss of27

$2.08 million (these are net present values after capital expenditures). Thus, it is28

unlikely the Atwater Unit would be developed without an order authorizing unit29

operations.30
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Q20. Does this conclude your testimony at this time?1

A20. Yes.2
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