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UNION GAS LIMITED 
Response to Interrogatory 

from Ministry of Natural Resources (“MNR”) 
 

1. Re:  Issues 1, 2 and 3: 
 
At Section 3, paragraph 3 of the Applicant’s Prefiled Evidence, the Applicant states that “Once 
the Jacob Pool is converted to natural gas storage, Liberty will continue to produce 
hydrocarbons from the Black River Group”. 
 
With regards to the Liberty operations, please provide: 
 

a) A detailed description of all the wells and works, identifying those wells which 
penetrate the storage reservoir and documenting how the well construction 
prevents communication with the storage reservoir; 

b) A map showing in detail the Liberty wells and works; and,  

c) A description of the business relationship between Union and Liberty regarding 
operation of the Liberty wells and mineral rights. 

How will the Liberty wells be monitored for possible interference with the storage reservoir? 
 
If migration of natural gas between the storage reservoir and the Liberty wells is identified, is 
there a contingency plan to resolve or mitigate of the problem? 
 
Response: 
 

a) Liberty will continue to operate five wells (RR8A, PPC15, RR4, PPCR31, VRI5) 
within the proposed DSA.  A detailed description of each of the wells is contained in 
Attachment # 1, “Assessment of Neighbouring Activities Report – Jacob Pool”.  
Wells RR8A, PPC15 and RR4 are equipped with pumpjacks and associated 
equipment.  VRI5 is equipped with a methanol drip.  Each well is connected to the 
production station through a small diameter gathering system.  These wells are 
highlighted on the maps within attachment # 1. 

Three of the five wells (PPCR31, RR8A and VRI5) penetrate the storage zone.  These 
wells are cemented through the storage zone to isolate the Trenton Formation from 
the Black River Formation preventing communication.  In addition, Union will 
complete cement bond logs and casing inspection logs on each of these wells prior to 
conversion to storage. 

 
b) A map showing Liberty’s active wells within the proposed DSA is attached as 

Attachment # 2. 
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c) The following provides a brief description of the business relationship between Union 
and the producers Liberty Oil & Gas Ltd. and Torque Energy Inc. (the “Producers”).  
The agreements between Union and the Producers allow the parties to cooperate in 
developing the oil and gas production and natural gas storage resources of the Dover 
7-5-VE field. 
 
With respect to the proposed Jacob Pool, Union has purchased all of the Producers’ 
P&NG Leases and Gas Storage Leases and Union has subsequently subleased the 
P&NG rights back to the Producers.  With respect to all of the area of the Dover 7-5-
VE field, except the proposed Jacob Pool, Union has purchased all of the Producers’ 
Gas Storage Leases and has taken an option for the purchase of all of the Producers’ 
P&NG Leases. 
 
The Producers may explore, drill for and produce hydrocarbons within the Dover 7-5-
VE field, pursuant to their own P&NG Leases and within the Jacob Pool, through a 
sublease of the P&NG rights. 
 
Within the Jacob Pool, a sublease of the P&NG Leases, will allow the Producers to 
explore, drill for and produce hydrocarbons within and below the formation known as 
the Black River Group.  Outside of the Jacob Pool, the Producers may explore, drill 
for and produce hydrocarbons within and below the Trenton Group pursuant to the 
Producers’ own P&NG Leases.   
 
The Producers or Union, as applicable, are responsible for all obligations arising from 
their respective exercise of their rights under the P&NG Leases and Gas Storage 
Leases, including insurance, indemnifications, royalties, abandonment, 
decommissioning and environmental liabilities. 
 
Any new wells drilled by Union or the Producers on lands subject to a sublease of 
P&NG rights shall be cemented to surface consistent with applicable legislation, 
regulations and codes pertaining to storage operations.  Enhanced oil recovery 
operations, including natural gas or water floods, may be undertaken by the Producers 
to produce hydrocarbons, however, if these operations are undertaken near or within a 
Designated Storage Area (“DSA”) or within a proposed DSA, including the Jacob 
Pool, Union may request termination of these operations if Union deems that the 
integrity of the reservoir within the DSA or proposed DSA may be jeopardized.  If the 
Producers accidentally drill into the Trenton Group within a DSA or a proposed DSA, 
including the Jacob Pool, and the well penetrates a storage reservoir then the 
Producers shall either complete, re-cement, shut-in or abandon that well at the 
Producers’ expense.  If Union determines that any of the Producers’ new or existing 
wells within the Dover 7-5-VE field jeopardize the integrity of a DSA or a proposed 
DSA, including the Jacob Pool, then the Producers shall either complete, re-cement, 
shut-in or abandon that well at the Producers’ expense such that the integrity of the 
storage reservoir is protected and preserved. 
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In the event that communication occurs between the gas bearing zone of the Trenton 
Group and the Black River Group, Union may exercise its option to i) acquire 
additional P&NG Leases from the Producers to include the Black River Group within 
Union’s storage reservoir; ii) purchase the remaining natural gas reserves; and iii) 
drill additional wells into the Black River Group to gain better access to the natural 
gas communication. Under these P&NG Leases and Gas Storage Leases, Union shall 
have all right, title and interest to the natural gas and the Producers shall have all 
right, title and interest to the oil.  
 
Union has an option to develop future storage, outside of the Jacob Pool DSA, within 
the Dover 7-5-VE field through the exercise of its option with the Producers to 
purchase the Producers’ P&NG Leases and existing wells, so that the P&NG rights 
are subsequently subleased back to the Producers.  Union has the right to drill test 
wells, including the test well completed for the proposed Jacob Pool, provided that 
the test wells do not interfere with the operation of the existing wells of the 
Producers.  Union has the right to use the injection wells in the Dover 7-5-VE field to 
inject fluids removed during storage operations.  The Producers will provide all 
production information, including production data, pressure data and drilling records 
for the Dover 7-5-VE field to Union and Union will provide production data and 
drilling records for the Jacob Pool to the Producers. 

 
 



 
 
 
 
 

Assessment of Neighbouring Activities 
 

Jacob Pool Development 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

December 2010 (Updated May 2011) 
Underground Storage Canada 

Union Gas Limited 
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1.  Introduction 
 

This report has been completed to comply with the requirements of Clause 7.2 of Standard 

CAN/CSA Z341.1-10 – Storage of Hydrocarbons in Underground Formations – Reservoir Storage 

(“CSA Z341.1-10”) and to support an application to the Ontario Energy Board for Authorization to 

Inject, Store and Remove Gas for the proposed Jacob Pool Project. Clause 7.2 states: 

A thorough evaluation of all subsurface activities and their potential impact on the integrity of the storage 
facility shall be conducted and shall include an assessment of 
a) existing or abandoned wells within a 1 km radius of the subsurface perimeter of the storage zone, 

including activities such as fracture treatments that took place within the wells; 
b) existing operations within a 5 km radius of the proposed storage scheme, including their purpose, mode 

of operation, and minimum and maximum operating pressures; and 
c) the integrity of any existing well that penetrates the storage zone, including casing, cement, and the 

hydraulic isolation of the storage zone from any overlying porous zones. 
 

The Project involves development of approximately 69,400 103m3
 (2.4 Bcf) of natural gas 

storage space, which will be used to meet growing demand for natural gas storage services, and 

will include the drilling of three new injection/withdrawal (I/W) wells, the conversion of PPC Ram 

34 (PPC34) to an I/W well, the conversion of the Rowe Ram No. 9, (RR9) well to a Trenton 

observation well and the conversion of the CanEnerco/CNR #23 (CNECNR23) well to a dual 

completion observation well to monitor pressures in both the Trenton and Black River Groups.  

The project also requires the construction of surface facilities to gather and transmit natural gas. 

The wells and facilities will be designed, constructed, operated, maintained and abandoned in 

accordance with the CSA Z341.1-10 and in accordance with the Oil, Gas and Salt Resources Act, 

its Regulations and Provincial Operating Standards. 
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2.  Reservoir History and Geology 
 

The Jacob Pool is located in the municipality of Chatham-Kent north of the Thames River and 

10 kilometres west of Chatham, Ontario (Figure 1).  E.P. Rowe Oil Limited discovered the pool in 

February 1983 with well Rowe Ram #1 (RR1).  The discovery pressure of the pool was 8,026 kPaa 

(1,164 psia).  The reservoir has produced 66.4 106m3(2.3 BCF) of natural gas and the current 

pressure of the reservoir is 280.6 kPaa (40.7 psia).   

 

 

Figure 1 – General location map for the Jacob Pool.  

The Jacob Pool is an Ordovician reservoir created by hydrothermal dolomitization along East-

West trending wrench blocks.  It is approximately 2 km long and ranges in width from 200 - 540 

metres (Figure 2).  The reservoir is fault bound to the north and south.  The east and west 

boundaries of the reservoir are not as well defined due to the decrease in dolomitization away from 

the faults and fractures.   
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Figure 2 – Jacob Pool Map.  Faulting is illustrated in green, reservoir outline in grey.   

 

As illustrated in Figure 3, the Trenton Group is about 115 m thick and is comprised of three 

formations:  the Cobourg, Sherman Fall and Kirkfield.  The Sherman Fall Formation tends to be 

preferentially dolomitized however thin and discontinuous zones of dolomitization that host 

reservoir quality rocks are present throughout the entire Trenton section.   
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Figure 3- Cross section of the Jacob Pool.  Dolomitized zones are illustrated in red.   

 

The Jacob Pool currently contains one gas producing well, PPC34 and one observation well, 

RR9.  There are four other active wells that penetrate the storage zone but they are related to oil 

production from the Black River Group below the Jacob Pool.  All of these oil producing wells that 

penetrate the storage zone are cased and cemented through the storage zone.  

The Queenston and Blue Mountain shales overlying the Jacob Pool provide a thick (~230 m), 

impermeable vertical seal to hydrocarbon migration.  The lateral seal is provided by the tight 

regionally unaltered carbonate rocks of the Trenton Group.   

A 5.2 km2 3D seismic survey was acquired over the field in 1991 (Figure 4).  There are also 

multiple 2D seismic lines of varying vintage available over the pool and a number of these have 

been reprocessed and incorporated into the seismic interpretation.   
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Figure 4 - Seismic coverage map showing the area of the 3D seismic survey as well as the 
additional 2D data that was reprocessed and incorporated into the geological model.  The map also 
illustrates the major Trenton faults (black lines).   
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3.  Designated Storage Area 

 

The proposed designated storage area (DSA) was mapped with the assistance of seismic and 

well information and follows the MNR drilling tracts as illustrated in Figure 5.  Union Gas Limited 

is confident that the proposed DSA is sufficient to protect the Jacob Pool. 

 

 

 

Figure 5 – Proposed Designated Storage Area. 
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4.  Existing/Abandoned Wells within 1 Kilometre of Storage Zone 
 

CSA Z341.1-10, Clause 7.2 (a) 

A thorough evaluation of all subsurface activities and their potential impact on the integrity of the storage 
facility shall be conducted and shall include an assessment of 
a) existing or abandoned wells within a 1 km radius of the subsurface perimeter of the storage zone, 

including activities such as fracture treatments that took place within the wells; 
 

A review of the well drilling records from the Oil, Gas, and Salt Resources Library (“OGSRL”) 

indicates that 19 wells have been drilled within a 1-kilometre radius of the storage zone for the 

Jacob Pool.  All 19 wells were drilled to target Ordovician Formations.  A map showing the 

location of each of these wells is provided as Figure 6.  Well tickets and the Plugging Records 

(where applicable and available) for each of these wells are included in Appendix A.    

 

 

 

Figure 6 – Map illustrating 1 kilometre zone of investigation.   

 

4.1 PPC 10, Dover 1 - 6 – IIIE (PPC10) 

The PPC10 well was completed on December 22, 1987 and was drilled to a total depth of 

1,176.0 metres.   The well currently produces gas from the Sherman Fall Formation.  All casing 
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cement tops reach surface providing isolation of the production zone from other porous and 

permeable zones meeting the requirements of the CSA Z341 standards.  

 

  Diameter Set Depth How Set 
Casing String (mm) (mKB)  
Surface 297.94 97 Cemented 
Intermediate 218.95 611.8 Cemented 
Production 138.94 1085 Cemented 

PPC10 Well Completion Summary 
 
4.2 PPC 12, Dover 6 - 6 – IVE (PPC12) 

The PPC12 well was completed on March 10, 1988 and was drilled to a total depth of 

1,081.4 metres.  It currently produces oil and gas from the Coboconk Formation.  All casing 

cement tops reach surface providing isolation of the production zone from other porous and 

permeable zones meeting the requirements of the CSA Z341 standards.  

 
  Diameter Set Depth How Set 
Casing String (mm) (mKB)   
Surface 297.94 104.5 Cemented 
Intermediate 218.95 609.0 Cemented 
Production 138.94 1081.0 Cemented 

PPC12 Well Completion Summary 
 

4.3 PPC 16, Dover 7 - 5 – IV (PPC16) 

The PPC16 well was completed on January 19, 1988 and was drilled to a total depth of 

1,070.0 metres.  The well currently produces oil and gas from the Coboconk Formation.  All casing 

cement tops reach surface providing isolation of the production zone from other porous and 

permeable zones meeting the requirements of the CSA Z341 standards. 

  Diameter Set Depth How Set 
Casing String (mm) (mKB)  
Surface 297.94 92.5m Cemented 
Intermediate 218.95 603.0m Cemented 
Production 138.94 1064.1m Cemented 

PPCR41 Well Completion Summary 
 
4.4 PPC et al 15, Dover 5 - 5 – IVE (PPC15) 

 The PPC15 well was completed on February 23, 1988 and was drilled to a total 

depth of 1,067.0 metres but plugged back to 1010.0 metres.  It currently produces oil and gas from 

the Coboconk Formation.  All casing cement tops reach surface providing isolation of the 
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production zone from other porous and permeable zones meeting the requirements of the CSA 

Z341 standards. 

  Diameter Set Depth How Set 
Casing String (mm) (mKB)  
Surface 297.94 102 Cemented 
Intermediate 218.95 604 Cemented 
Production 139.7 1066 Cemented 
Tubing 72.9 1006 Hanging 

PPC15 Well Completion Summary 
 

4.5 PPC/RAM 29, Dover 3 - 4 – IVE (PPCR29) 

The PPC29 well was completed on June 8, 1991 and was drilled to a total depth of 1,078.0 

metres but plugged back to 1045.0 metres in September 1999.  It currently produces gas from the 

Sherman Fall Formation.  All casing cement tops reach surface providing isolation of the 

production zone from other porous and permeable zones meeting the requirements of the CSA 

Z341 standards. 

  Diameter Set Depth How Set 
Casing String (mm) (mKB)  
Surface 297.94 95 Cemented 
Intermediate 218.95 597 Cemented 
Production 139.7 1079 Cemented 
Tubing 60.2 954.67 Hanging 

PPCR41 Well Completion Summary 
 

4.6 PPC/Ram 20, Dover 3 - 7 – IIIE (PPCR20) 

The PPC20 well was completed on June 10, 1988 and was drilled to a total depth of 1,157.0 

metres but plugged back to 1011.0 metres in 1988.  It currently produces gas from the Cobourg 

Formation.  All casing cement tops reach surface providing isolation of the production zone from 

other porous and permeable zones meeting the requirements of the CSA Z341 standards. 

  Diameter Set Depth How Set 
Casing String (mm) (mKB)  
Surface 297.94 104.5 Cemented 
Intermediate 218.95 602 Cemented 
Production 138.94 1157 Cemented 

PPCR20 Well Completion Summary 
 

4.7 PPC/Ram 21, Dover 4 - 3 – IV (PPCR21) 

The PPC21 well was completed on January 5, 1990 and was drilled to a total depth of 

1,106.0 metres.  During drilling, there was a gas show in the Kirkfield and both oil and gas shows 

EB-2011-0013\0014\0015 
Attachment # 1 to MNR IR # 1 
Filed:  May 25, 2011



Union Gas Limited                                             Jacob Pool Development 12

in the Coboconk.  The well was suspended until it was abandoned in June 2002.  The abandonment 

isolates the hydrocarbon bearing formations and has sufficient plug thicknesses thus meeting the 

requirements of CSA Z341-10.  

 

Set Depth Plug Thickness Plug Type 
(mKB) (m)  

945 65 Cement 
870 60 Cement 
810 60 Cement 
774 64 Cement 
717 64 Cement 
660 90 Cement 
443 43 Cement 
349 300 Cement 
120 120 Cement 

PPCR21 Well Abandonment Summary 
 

4.8 PPC/Ram 25, Dover 5 - 4 – IVE (PPCR25) 

The PPC25 well was completed on September 9, 1988 and was drilled to a total depth of 

1,078.2 metres.  The well currently produces oil and gas from the Coboconk Formation.  All casing 

cement tops reach surface providing isolation of the production zone from other porous and 

permeable zones meeting the requirements of the CSA Z341 standards. 

 

  Diameter Set Depth How Set 
Casing String (mm) (mKB)  
Surface 297.94 101 Cemented 
Intermediate 218.95 594 Cemented 
Production 138.94 1077 Cemented 

PPCR25 Well Completion Summary 
 

4.9 Rowe/Ram No. 4, Dover 6 - 6 – IVE (RR4) 

The RR4 well was completed on February 9, 1984 and was drilled to a total depth of 

1,076.4 metres.  It currently produces oil and gas from the Coboconk Formation.  All casing 

cement tops reach surface providing isolation of the production zone from other porous and 

permeable zones meeting the requirements of the CSA Z341 standards.  

 

  Diameter Set Depth How Set 
Casing String (mm) (mKB)  
Surface 244.09 80.10 Cemented 
Intermediate 178.05 207.30 Cemented 

EB-2011-0013\0014\0015 
Attachment # 1 to MNR IR # 1 
Filed:  May 25, 2011



Union Gas Limited                                             Jacob Pool Development 13

Production 144.2 1068.80 Cemented 
Tubing 59.94 1076.00 Hanging 

RR4 Well Completion Summary 
 
4.10 PPC/Ram 26, Dover 6 - 4 – IVE (PPCR26) 

The PPC26 well was completed on December 1, 1989 and was drilled to a total depth of 

1,098.5 metres.  The well currently produces oil and gas from the Coboconk Formation.  The well 

was plugged back to 1027.6 metres in November 1989.  All casing cement tops reach surface 

providing isolation of the production zone from other porous and permeable zones meeting the 

requirements of the CSA Z341 standards. 

 

  Diameter Set Depth How Set 
Casing String (mm) (mKB)  
Surface 297.94 102.9 Cemented 
Intermediate 218.95 597.3 Cemented 
Production 139.95 1098.2 Cemented 
Tubing 72.9 1053.3 Hanging 

PPCR26 Well Completion Summary 
 

4.11 PPC/Ram 41, Dover 7 - 6 – IVE (PPCR41) 

The PPC41 well was completed on February 29, 1992 and was drilled to a total depth of 

1,096.0 metres.  It was plugged back to 945.0 metres in September 1999.  The well currently 

produces gas from the Sherman Fall Formation.   All casing cement tops reach surface providing 

isolation of the production zone from other porous and permeable zones meeting the requirements 

of the CSA Z341 standards. 

 

  Diameter Set Depth How Set 
Casing String (mm) (mKB)  
Surface 297.94 93 Cemented 
Intermediate 218.95 614 Cemented 
Production 139.7 1096 Cemented 
Tubing 72.9 938.5 Hanging 

PPCR41 Well Completion Summary 
 

4.12 Port Dover Gas and Oil - Baska No. 1, Dover 8 - 2 – VE (PDB1) 

The PDB1 well was completed on September 10, 1960 and was drilled to a total depth of 

991.8 metres.  During drilling there were small gas shows in both the Guelph and Kirkfield 

Formations but they were deemed non-producible and the well was abandoned.   The abandonment 
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isolates the hydrocarbon bearing formations but the plug thicknesses are not sufficient to meet the 

requirements of CSA Z341.   

 

Set Depth Plug Thickness Plug Type 
(mKB) (m)  
854.96 4.57 Bridge, 8” lead plug, 6 sacs Cement 
573.63 4.57 Bridge, 8” lead plug, 6 sacs Cement 
492.25 4.57 Bridge, 8” lead plug, 6 sacs Cement 
316.99 Unknown 10” lead plug, 10 Sacks Cement 
94.49 Unknown 13” lead plug, 15 Sacks  
24.38 Unknown Bridge, stone, lead plug, 15 sacks cement 

PDB1 Well Abandonment Summary 
 

4.13 R.E.C. et al 1, Dover 5 - 5 – VE (REC1) 

The REC1 well was completed on June 30, 1991 and was drilled to a total depth of 1,151.0 

metres.  There was a small gas show in the Sherman Fall Formation but it was deemed non-

producible and the well was abandoned.  The abandonment isolates the hydrocarbon bearing 

formations but the plug thicknesses are less than 30m.   The abandonment meets the Operating 

Standards v2.0 requirement but does not meet the requirements of CSA Z341.   

 

Set Depth Plug Thickness Plug Type 
(mKB) (m)  

900 88.8 Cement 
648 23.6 Cement 
615 41 Cement 
95 47 Cement 

REC1 Well Abandonment Summary 
 

4.14 Rowe Ram No. 10, Dover 2 - 7 – IVE (RR10) 

The RR10 well was completed on May 29, 1985 and was drilled to a total depth of 1,159.0 

metres.  During drilling, the well did not encounter any hydrocarbon shows.  The well was 

abandoned in June 1990.  The abandonment isolates the hydrocarbon bearing formations but does 

not meet the cement requirements of CSA Z341 -10.  

 

Set Depth Cement Amount Plug Thickness Plug Type 
(mKB) Sacks (m)  
1140 30 32 Cement 
890 35 36 Cement 
660 40 43 Cement 
460 70 147 Cement 
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236 20 60 Cement 
120 40 119 Cement 

RR10 Well Abandonment Summary 
 

4.15 Rowe-Ram #2, Dover 8 - 5 – VE (RR2) 

The RR2 well was completed on February 22, 1983 and was drilled to a total depth of 

1,166.8 metres.  There were small gas shows encountered in the Dundee and Sherman Fall 

Formations during drilling.  These shows were deemed non-producible and the well was 

abandoned in October 1986.  The abandonment isolates the hydrocarbon bearing formations but 

does not meet the cement requirements of CSA Z341 -10.   

 

Set Depth Plug Thickness Plug Type 
(mKB) (m)  
877.8 25.4 Cement 
650.7 30.4 Cement 
590 30.8 Cement 
515 30 Cement 
310 26.5 Cement 
230 30 Cement 
95 18.8 Cement 
RR2 Well Abandonment Summary 

 

4.16 Rowe-Ram No. 3, Dover 5 - 4 – VE (RR3) 

The RR3 well was completed on May 14, 1983 and was drilled to a total depth of 1,160 

metres.  There were small oil shows in the Dundee, Guelph and Blue Mountain Formations during 

drilling.  None of the shows were producible and the well was abandoned.   The abandonment 

isolates the hydrocarbon bearing formations but does not meet the cement requirements of CSA 

Z341 -10.   

Set Depth Plug Thickness Plug Type 
(mKB) (m)  
1109 30 Cement 
871 35 Cement 
615 35 Cement 
81 45 Cement 
RR3 Well Abandonment Summary 

 

4.17 Rowe/Ram No. 5, Dover 8 - 6 – IVE (RR5) 

The RR5 well was completed on June 29, 1984 and was drilled to a total depth of 1,158.0 

metres.  The well produced both oil and gas from the Coboconk Formation.   The well was 
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fractured in August 1984 with 28,000 litres of 28% hydrochloric acid.  The well ceased production 

in February 1995 and was abandoned in 2002.  The abandonment isolates the hydrocarbon bearing 

formations but the plug thicknesses are less than 30m.  The abandonment meets the Operating 

Standards v2.0 requirement but does not meet the requirements of CSA Z341.   

 
Set Depth Plug Thickness Plug Type 

(mKB) (m)  
1050.0 28.0 Cement 
927.0 72.0 Cement 
700.0 50.0 Cement 
360.0 30.0 Cement 
250.0 40.0 Cement 
120.0 44.0 Cement 
50.0 50.0 Cement 
RR5 Well Abandonment Summary 

 
 
4.18 Liberty #3, Dover 3 - 5 – IVE (L3) 

The L3 well was completed on March 2, 2007 and was drilled to a total depth of 1,069.0 

metres.  There was a small non-producible gas show in the Kirkfield Formation and the well was 

abandoned immediately following drilling.  The abandonment isolates the hydrocarbon bearing 

formations but the plug thicknesses are less than 30m.  The abandonment meets the Operating 

Standards v2.0 requirement but does not meet the requirements of CSA Z341.   

 

Set Depth Plug Thickness Plug Type 
(mKB) (m)  

873 13 Cement 
613 23 Cement 
513 17 Cement 
323 11 Cement 
95 13 Cement 
26 10 Cement 
6 5 Cement 
L3 Well Abandonment Summary 

 

4.19 PPC/Ram Disposal 1, Dover 2-6 - 6 – IVE (PPCRD1) 

 

The PPCRD1 well was completed on September 29, 1988 and was drilled to a total depth of 

190.0 metres.  The well produced a small amount of oil from 1994 to 1995.  The well was 
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abandoned in 2002.   The well abandonment has cement to surface and therefore meets the 

requirements of CSA Z341.   

 

Set Depth Plug Thickness Plug Type 
(mKB) (m)  

103 1 Cement 
102 52 Cement 
50 50 Cement 

PPCRD1 Well Abandonment Summary 
 

Summary 

 The available records for all 19 wells, within a 1 kilometre radius of the Jacob pool 

reservoir, were reviewed as part of this report.  A total of 10 wells are active and continue to 

produce oil and/or gas and 9 wells have been abandoned.  None of these wells are in 

communication with the Jacob pool. 

All 10 active wells meet the requirements of CSA Z341 for casing and cement and provide 

isolation across all porous zones intersected by the wells.  Specifically, each casing string is 

cemented to surface, the proper number of casing strings are installed and the appropriate weight 

and grade of casing is installed.   

In addition, the remaining 9 wells have been abandoned in accordance with the OGSRA 

Operating Standard v2.0 as required by the MNR.  The abandonments have the proper number of 

plugs and the plugs are located to isolate all porous zones. 
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5.  Subsurface Operations within 5 Kilometres of Storage Zone 

CSA Z341.1-10, Clause 7.2 (b) 

A thorough evaluation of all subsurface activities and their potential impact on the integrity of the storage 
facility shall be conducted and shall include an assessment of 
b) existing operations within a 5 km radius of the proposed storage scheme, including their purpose, 

mode of operation, and minimum and maximum operating pressures; 
 

Figure 7 illustrates the location of the Jacob Pool in relation to other existing subsurface 

operations within a 5 km radius.  Based on a search of the OGSRL records, there are three oil 

and/or gas production fields within the 5km zone of investigation.    

 

 

 

Figure 7 – Map illustrating production operations within 5 Km of the Jacob Pool.  The Grey outline 
is the Jacob Pool, the purple outlines are the other Dover 7-5-VE gas producing reservoirs, the 
green outlines are the Dover 7-5-VE oil producing reservoirs and the red outlines are the Dover 
Pool gas producing reservoirs.    
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5.1. Production Operations 

 5.1.1. Dover 7-5-VE Gas Field (purple outlines above) 

The Dover 7-5-VE gas field contains 8 active wells that produce natural gas from multiple 

reservoirs.  The Jacob Pool is the largest of the reservoirs within the field.  The other reservoirs lie 

just south of the Jacob Pool and have produced 276 106m3 (9.76 BCF) of natural gas since 1983.  

Each reservoir was created in proximity to its own faults and is contained within the extents of 

these faults.  There is no pressure communication between any of the existing reservoirs.  The 

reservoirs are all operated independently by Liberty Oil and Gas Ltd.   

 5.1.2. Dover 7-5-VE Oil Field (green outlines above) 

 The Dover 7-5-VE oil field contains 12 active wells that produce oil from numerous 

reservoirs within the Black River Group.  Liberty Oil and Gas Ltd. owns and operates the 

reservoirs.  The field has produced more than 206 103m3 (1.3 million barrels) of oil.  There is no 

communication between the Trenton reservoirs of the Dover VE field and the Black River Group 

reservoirs (see Section 5.4 below),   

 5.1.3. Dover Field (red outlines above) 

 The Dover gas field contains 27 active wells and lies approximately 2 km south of the 

Jacob Pool.  The field was discovered in 1917 and has produced 396.4 106m3 (14 BCF) of natural 

gas and 44.5 103m3 (280,000 barrels) of oil from the Trenton/Black River Groups.    

 

5.2. Gas Storage Operations 

 There are no gas storage operations within the 5 km zone of investigation surrounding the 

Jacob Pool.   

 

5.3. Other Operations  

 There are no other subsurface operations within the 5 km zone of investigation surrounding 

the Jacob Pool.   

 

5.4 Potential Communication with Black River 

Even though the Trenton and Black River reservoir groups were created by the same 

faulting system, there is no evidence of vertical communication between the reservoirs.  The shale 
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marker bed at the bottom of the Kirkfield Formation has sealed, preventing the migration of fluids 

and hydrocarbons into the Trenton.  This is evidenced by the dolomitization pattern observed 

within the top of the Black River Group and the gas cap retained within the Black River Group 

reservoirs.  The fluids and/or hydrocarbons could not migrate upwards into the Trenton thus were 

forced laterally into the Black River and as a result, the top of the Black River Group is extensively 

dolomitized and contains excellent quality reservoir rocks which held the gas cap in place. There 

are also a number of wells in some of the other hydrocarbon producing reservoirs that have 

intersected faults which are completely sealed by mineralization.   

The Ministry of Natural Resources – Petroleum Resources Centre allowed simultaneous 

production from both the Trenton and Black River reservoirs.  This indicates that they had a level 

of comfort that there was no communication between the horizons otherwise they would have 

restricted production from the Trenton to maintain pressure integrity in the Black River to produce 

the oil. This letter is located in Appendix B.   

Analysis of the Black River Group by Cairnlins Resources Ltd. has concluded that oil has 

been produced from multiple compartments bounded between the northern and southern faults. 

Compartmentalization is evident based on initial pressure and gas production pressure decline from 

adjacent wells; there is the possibility that three separate oil producing compartments exist in the 

Black River between the RR9 and PPCR14 gas wells.  

In February 1992, five successful drill stem tests were performed in the nearby PPCR41 gas 

well. The well was perforated across selected intervals in the Coboconk, Kirkfield and Sherman 

Fall formations. Drill stem test results indicate that pressure communication is nonexistent between 

the Trenton and Black River Groups in the PPCR41 well.  

Union met with Bob Cochrane of Cairnlins Resources Ltd. on February 8, 2010 to discuss 

the issue of potential communication between the Trenton and Black River at the eastern end of the 

reservoir. Cairnlins Resources is also convinced based on the evidence above that there is no 

communication between the Trenton and Black River reservoirs1.   

                                                 
1 Cairnlins Resources Ltd, “Reservoir Analysis of Ordovician Trenton and Black River Groups PPC Ram 41 
7-6-VE Well in Dover 7-5-VE Field Dover Township, Kent County Ontario”, December 30, 1998 
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Summary 

 A review of all the available data indicates that the Jacob pool is not in communication with 

any adjacent Trenton reservoirs or any of the deeper Black River reservoirs.   In order to assess any 

potential communication between the Trenton Group and the Black River Group Union will 

monitor pressures from wells within the area that penetrate the Trenton and Black River reservoirs.  

In addition, as part of the proposed project Union will recomplete the C23 well to monitor pressure 

in both the Trenton and Black River.   Union’s agreement with the operator (Liberty) allows for 

access to this information.  Any gas loss from the Trenton to the Black River would be noticed as a 

pressure increase in the wells operated by Liberty. 
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6.  Wells Penetrating the Storage Zone 

CSA Z34.1-10, Clause 7.2 (c) 

A thorough evaluation of all subsurface activities and their potential impact on the integrity of the storage 
facility shall be conducted and shall include an assessment of 
c) the integrity of any existing well that penetrates the storage zone, including casing, cement, and the 

hydraulic isolation of the storage zone from any overlying porous zones. 
 

There are currently eleven wells that penetrate the storage zone.  Four of these wells are 

abandoned, one is a Trenton gas producer, two are observation wells, one is a stratigraphic test 

well, one is an injection well, and two are Black River producers.   Each well is reviewed in detail 

in the following sections.   

 
6.1 RR1 

 

The RR1 well was completed on February 8, 1983 and was drilled to a total depth of 

1,028.0 metres.  The well produced 444.5 m3 (2,796.1 barrels) of oil from the Gull River Formation 

before being converted to a brine disposal well.  On July 6, 2006 the well was abandoned using 

cement plugs. The abandonment isolates the hydrocarbon bearing formations and all plugs are 

more then 30 m thick therefore meeting the requirements of CSA Z341.   

 
Set Depth Plug Thickness Plug Type 

(mKB) (m)  
992.8 990.8 Bridge 
875.0 30.0 Cement 
640.0 55.0 Cement 
510.0 30.0 Cement 
310.0 30.0 Cement 
100.0 30.0 Cement 

RR1 Well Abandonment Summary 
 
6.2 PPCR34 
 

The PPCR34 natural gas production well was completed on August 9, 1991 and was drilled 

to a total depth of 1,078 metres.   PPCR34 currently produces gas from a fault intersected at the top 

of the Cobourg Formation. The PPCR34 well has produced 39,870 103m3 (1.408 Bscf) of gas since 

1991 and was shut-in in September 2010. 
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All casing cement tops reach surface providing isolation of the production zone from other 

porous and permeable zones meeting the requirements of the CSA Z341 standards. The casing 

profile for the PPCR34 well is summarized below: 

 
 

 Diameter Set Depth How Set 
Casing String (mm) (mKB)  

Surface 298.5 94.7 Cemented 
Intermediate 219.1 602.0 Cemented 
Production 139.7 1079.0 Cemented 

PPCR34 Well Completion Summary 
 
 The PPC34 well will be converted to an injection / withdrawal well prior to storage 
operations. 
 
6.3 PPCR39 

The PPCR39 well was completed on May 29, 1992 and was drilled to a total depth of 

1,091.0 metres in the Gull River Formation. The well was perforated in the Cobourg and Sherman 

Fall formations and produced 396 103m3 (14 MMscf) gas.  Production started in July 1992 and 

lasted only 5 months.  On June 12, 2002 the well was abandoned using cement plugs. The 

abandonment isolates the hydrocarbon bearing formations but not all plug thicknesses are 30m.  

The abandonment meets the Operating Standards v2.0 requirement but does not meet the 

requirements of CSA Z341.    

 
Set Depth Plug Thickness Plug Type 

(mKB) (m)  
1091.0 11.0 Cement 
890.0 1.0 Bridge 
889.0 139.0 Cement 
700.0 22.0 Cement 
625.0 40.0 Cement 
540.0 48.0 Cement 
330.0 40.0 Cement 
120.0 32.0 Cement 
50.0 50.0 Cement 

PPCR39 Well Abandonment Summary 
 
6.4 PPCR14 

The PPCR14 well was completed on January 14, 1988 and was drilled to a total depth of 

1,159.2 metres.  PPCR14 began producing gas from the Sherman Fall Formation in August, 1988 

and produced 16,400 103m3 (580 MMscf) of gas until the well was suspended in September 1999.  
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The well was abandoned in May of 2002.  The abandonment isolates the hydrocarbon bearing 

formations but two of the plug thicknesses are less than 30m.  The abandonment meets the 

Operating Standards v2.0 requirement but does not meet the requirements of CSA Z341.   

 
 
 
 
 

Set Depth Plug Thickness Plug Type 
(mKB) (m)  
970.0 30.0 Cement 
842.0 20.0 Cement 
700.0 43.0 Cement 
615.0 27.0 Cement 
540.0 63.0 Cement 
120.0 43.0 Cement 
50.0 50.0 Cement 

PPCR14 Well Abandonment Summary 
 
6.5 PPCR31 

The PPCR31 well was completed on June 21, 1991 as an oil and gas producer from the 

Black River.  PPCR31 was drilled to a total depth of 1,070.0 metres.   The well was converted to a 

brine injection well in February 2008 to enhance oil production at RR8A.  All casing cement tops 

reach surface providing isolation of the production zone from other porous and permeable zones 

meeting the requirements of the CSA Z341 standards.  

 

  Diameter Set Depth How Set 
Casing String (mm) (mKB)  
Surface 297.94 98.5 Cemented 
Intermediate 218.95 610.5 Cemented 
Production 138.94 1072.0 Cemented 
Tubing 73.00 1003.51 Packer 

PPCR31 Well Completion Summary 
 
6.6 RR8 

The RR8 well reached a total depth of 1,052.0 metres on December 13, 1984 in the Gull 

River Formation.  Due to technical difficulty while drilling, the well was abandoned and junked 

and is considered to be a lost hole by the MNR.  During the abandonment, cement plugs where 

used to isolate potential hydrocarbon bearing formations. The abandonment was completed January 

11, 1985 and meets the requirements of CSA Z341.   
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Set Depth Plug Thickness Plug Type 

(mKB) (m)  
1052.0 242.0 Cement 
525.0 65.0 Cement 
365.0 65.0 Cement 
134.0 54.0 Cement 
18.0 15.0 Cement 
RR8 Well Abandonment Summary 

 
 

6.7 RR8A 

The RR8A well was completed on January 18, 1985 and was drilled to a total depth of 

1,136.0 metres.  RR8A currently produces oil and gas from the Gull River Formation.  The cement 

top for the production casing is 350 m below surface and therefore does not meet the requirements 

of the CSA Z341 standards.  To meet the standards, the RR8A well will need remedial cement 

work completed to bring the cement to surface and then have an 88.9 mm casing run and cemented. 

Alternatively the well could be abandoned. A copy of the Wellview drawing for this well can be 

found in Appendix C.  The casing profile for RR8A is summarized below: 

 

  Diameter Set Depth How Set 
Casing String (mm) (mKB)  
Surface 244.09 75.68 Cemented 
Intermediate 178.05 333.51 Cemented 
Production 114.05 1133.22 Cemented 
Tubing 59.94 Unknown Hanging 

RR8A Well Completion Summary 
 
6.8 VRI5 

The VRI5 well was completed on November 3, 2003 and was drilled to a total depth of 

1,058.8 metres. VRI5 is a Black River gas well that is currently on production.  It also produced a 

minor amount of oil at the beginning of its production cycle.  All casing cement tops reach surface 

providing isolation of the production zone from other porous and permeable zones meeting the 

requirements of the CSA Z341 standards.  

 

  Diameter Set Depth How Set 
Casing String (mm) (mKB)  
Surface 298.5 104.52 Cemented 
Intermediate 219.1 606.0 Cemented 
Production 139.7 1059.3 Cemented 
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VRI5 Well Completion Summary 
 
6.9 RR9 

The RR9 well was completed on May 14, 1985 and was drilled to a total depth of 1,163.0 

metres.  It was originally completed as a Black River gas producer.  On January 15, 1988 the well 

was plugged back to a depth of 987.0 metres and perforated in the Sherman Fall Formation.  In 

February, 1988 gas production commenced from the Trenton Group.  The well has produced 9,390 

103m3 (331.8 MMscf) of gas from the Trenton and 302 103m3 (10.7 MMscf) of gas from the Black 

River.  Production ceased in May 1999 and the well was converted to a Trenton observation well in 

February 2008.  

The cement top for the production casing is 450m below surface; therefore RR9 does not 

meet the requirements of CSA Z341.  To meet the standards, the RR9 well will need remedial 

cement work completed to bring the cement to surface prior to converting the pool to storage.  The 

casing profile for the RR9 well is summarized below:  

 
 Diameter Set Depth How Set 
Casing String (mm) (mKB)  
Surface 244.09 103.79 Cemented 
Intermediate 178.05 335.81 Cemented 
Production 114.05 1035.02 Cemented 
Tubing 59.94 925.91 Hanging 

RR9 Well Completion Summary 
 

The RR9 well will be converted to a Trenton observation well prior to storage operations. 
 

6.10 CNECNR23 

The CNECNR23 well was completed on September 9, 2000 and was drilled to a total depth 

of 1,158 metres into the PreCambrian Formation. CNECNR23 was perforated in the Gull River 

Formation but did not produce any oil or gas and was suspended until 2008 when it was converted 

to a Black River observation well.  All casing cement tops reach surface providing isolation of the 

production zone from other porous and permeable zones meeting the requirements of the CSA 

Z341 standards.  

 
  Diameter Set Depth How Set 
Casing String (mm) (mKB)  
Surface 298.5 99.0 Cemented 
Intermediate 219.1 614.0 Cemented 
Production 139.7 1158.0 Cemented 
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Tubing 72.9 1045.0 Hanging 
CNECNR23 Well Completion Summary 

 
The CNECNR23 well will be recompleted as a dual Trenton and Black River observation 

well prior to storage operations. 
 

6.11 PC.1 

PC.1 was drilled as a stratigraphic test well in 2010 to evaluate the reservoir characteristics 

utilizing horizontal well technology and to collect caprock core.  It will be converted to an I/W well 

once the pool is designated for storage by the Ontario Energy Board.  All casing cement tops reach 

surface providing isolation of the production zone from other porous and permeable zones meeting 

the requirements of the CSA Z341 standards.  

  Diameter Set Depth How Set 
Casing String (mm) (mKB)  
Surface 339.7 93.37 Cemented 
Intermediate 244.5 607.46 Cemented 
Production 177.8 924.74 Cemented 

PC.1 Well Completion Summary 
 

6.12 Proposed Wells 

 Three horizontal wells drilled in the Jacob Pool including PC.1, as part of the development.  

The other two wells will be drilled as natural gas storage wells.  The location of these wells is 

shown in Figure 2. 

 

Summary 

 All 4 abandoned wells that penetrate the reservoir were properly abandoned in accordance 

with the Operating Standards v2.0.  Several plugs do not meet the 30 metre plug length required by 

CSA Z341.  However, the plugs are properly located and provide isolation of all porous zones.  

The nine active wells that penetrate the storage zone were reviewed against CSA Z341-10.  

Four wells will be used as part of storage operations (PC1, PPCR34, C23 and RR9).  Remedial 

work is planned on these wells to ensure that they meet requirements of CSA Z341.  This work will 

be completed prior to storage operations.  The remaining 5 wells will be inspected to ensure the 

they are properly isolated above and below the proposed storage zone.  Remedial work may be 

required as a result of the inspections.  Union is committed to ensuring that these wells are isolated 

from the storage zone.   
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7.  Conclusions and Recommendations 

The Jacob Pool reservoir has excellent containment properties and will be protected by an 

approved DSA prior to conversion to storage.  The wells and facilities will be designed, 

constructed, operated, maintained and abandoned in accordance with CSA Z341.1-10 Storage of 

Hydrocarbons in Underground Formations and in accordance with the Oil, Gas and Salt Resources 

Act, its regulations and Provincial Operating Standards.  

A thorough evaluation of the existing and abandoned wells within 1 km of the storage zone, 

other operations within 5 km of the storage zone and existing wellbores penetrating the storage 

zone with respect to their potential impact on the integrity of the Jacob Pool has been completed in 

accordance with Clause 7.2 of CSA Z341.1-10.  The technical information reviewed indicates that 

there is minimal risk of gas migration between any existing or abandoned wells within 1 km, or any 

existing subsurface operations within 5 km of the Jacob Pool.  All existing wells that are completed 

within the Trenton Group in the storage zone will be utilized for the Jacob Pool Project.   
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Page  1/1

Well Name:   Rowe/Ram #8A

Report Printed:   22/02/2010

UWI Surface Legal Location License No.

T006658A
Pool

Dover
State/Province

Ontario
Well Configuration Type

Vertical
KB Elevation (m)

177.50
KB-Ground Distance (m)

1.80
KB-Casing Flange Distance (m) KB-Tubing Head Distance (m)

www.peloton.com

Current Schematic complete
� � � � � � � �

Well Config: Vertical - Original Hole, 22/02/2010 2:14:17 PM
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Schematic - Actual

Casing, 114.3mm, 103.9mm, 0.0 mKB, 0.0-1,133.2 mKB, 
14.138kg/m, J-55

Production Casing Cement, 350.0-1,133.2 mKB

Perforated, 1,032.9-1,033.8
Perforated, 1,026.5-1,031.1
Perforated, 1,008.8-1,019.5

Original Hole, 152.4, 333.5-1,136.0

Casing, 177.8mm, 164.0mm, 0.0 mKB, 0.0-333.5 mKB, 
29.763kg/m, K-55

Intermediate Casing Cement, 0.0-333.5 mKB

Original Hole, 222.2, 75.7-333.5

Casing, 244.5mm, 226.6mm, 0.0 mKB, 0.0-75.7 mKB, 
53.574kg/m, K-55

Surface Casing Cement, 0.0-75.7 mKB

Original Hole, 250.8, 0.0-75.7

Frm Drill

Drift/Lake Elevation, 1.8

Hamilton, 28.9

Dundee, 88.7

Lucas, 125.7

Amherstburg, 182.0

Bois Blanc, 227.6

Bass Islands, 254.0
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 Interrogatory # 2 
Page 1 of 1 

Filed: May 25, 2011 
 

UNION GAS LIMITED 
Response to Interrogatory 

from Ministry of Natural Resources (“MNR”) 
 

d) Re:  Issue 1: 
 
At Section 3, paragraph 8, Schedule 3 of the Applicant’s Prefiled Evidence, what is the 
significance of the structure top map referenced: 
 
How is that structure top map relevant to interpreting the pool boundary? 
 
 
Response: 
 
The map was provided to illustrate the relationship between the reservoir outline, the faulting 
and the Trenton structure.  The Trenton structure map was not utilized for interpreting the pool 
boundary. 
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 Interrogatory # 3 
Page 1 of 1 

Filed: May 25, 2011 
 

UNION GAS LIMITED 
Response to Interrogatory 

from Ministry of Natural Resources (“MNR”) 
 

e) Issues 1, 2 and 3 
 
At Section 3, paragraph 9 of the Applicant’s Prefiled Evidence, the Applicant states there “is no 
evidence that the Jacob Pool is in communication with the Black River Group below or with 
adjacent reservoirs in the Trenton Group”. 
 
What would constitute evidence of communication between the storage zone and the Black River 
formation? 
 
Are observations or monitoring being performed and included that would be effective in 
collecting such evidence? 
 
If yes, please describe the nature of these observations or monitoring activities. 
 
What type or threshold of data being collected would trigger a concern about the type of 
communication mentioned in paragraph 9? 
 
 
Response: 
 
The Black River Formation is at a lower pressure than the proposed storage operating pressures.  
Any anomalous pressure build up in the Black River would constitute evidence of potential 
communication between the Trenton and Black River Formations 
 
Union confirms that observations and monitoring are planned as outlined in the Proposed 
Reservoir Monitoring Program contained in Section 5 - Schedule 1 of the Pre-filed Evidence.  In 
accordance with the agreements with Liberty Oil & Gas Ltd. and Torque Energy Inc., Union will 
receive production and pressure data for all wells within the Designated Storage Area and the 
Dover 7-5-VE field.  Union will be monitoring Gas Oil Ratios (GOR’s) provided by Liberty. 
 
Increases in pressure, changes in GOR’s and increases in flow from VRI5 would trigger a 
concern regarding communication between the Trenton and Black River Formations. 
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Filed: May 25, 2011 
 

UNION GAS LIMITED 
Response to Interrogatory 

from Ministry of Natural Resources (“MNR”) 
 

f) Re:  Issues 2 and 3: 
 
At Section 3, paragraph 15 of the Applicant’s Prefiled Evidence, the Applicant states that there 
are several non-storage wells within the proposed Designated Storage Area (DSA). 
 
Are all of the non-storage wells that penetrate the proposed storage zone or are located within the 
proposed DSA built to the CSA Z341 storage standard? 
 
If any of the non-storage wells are not built to the CSA Z341 storage standard, should they be 
upgraded to meet the CSA Z341 storage standard? 
 
Response: 
 
All wells are isolated from the storage zone by casing and cement and meet the requirements of 
the Oil, Gas and Salt Resources Act.  Union will run cement bond and casing inspections logs 
and cement bond logs on all wells that penetrate the storage zone to confirm isolation.  Non-
storage wells are not required to meet CSA Z341. 
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Filed: May 25, 2011 
 

UNION GAS LIMITED 
Response to Interrogatory 

from Ministry of Natural Resources (“MNR”) 
 

g) Re:  Issues 1, 2 and 3 
 
At Section 3, Paragraph 19 of the Applicant’s Prefiled Evidence the Applicant states that two of 
the three caprock samples tested were adversely affected by poor sample quality. 
 
In view of this poor sample quality, should the caprock above the Jacob Pool be further 
evaluated?  If not, why not? 
 
In view of the poor sample quality and relatively low threshold pressure measured for two of the 
three samples that were collected, is there sufficient evidence to conclude that the caprock for the 
Jacob Pool provides “excellent sealing properties”? 
 
Response: 
 
Due to the fissile nature of the shale when extracted from in-situ conditions, Union does not 
believe additional coring would provide a better sample. 
 
The Jacob Pool provides “excellent sealing properties” as evidenced by: 
 

‐ There is greater than 225m of competent shale caprock above the reservoir providing an 
impermeable vertical seal. 

‐ The reservoir contained gas for millions of years. 

‐ The permeability measured from the caprock core testing proves that the shale is 
sufficiently tight to contain the gas at the proposed operating pressures. 

‐ Results obtained by OPG at their Bruce Nuclear site reinforce the competence of the 
shale as a caprock. 
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Filed: May 25, 2011 
 

UNION GAS LIMITED 
Response to Interrogatory 

from Ministry of Natural Resources (“MNR”) 
 

h) Re:  Issue 1: 
 
At Section 3, paragraph 20 of the Applicant’s Prefiled Evidence, the Applicant sates that 
previous tests of the Blue Mountain Shale at the Bruce Nuclear Power generation site 
“demonstrate” that there is an “excellent caprock seal above the Jacob Pool”. 
 
Given that the Bruce Nuclear Power generation site is located about 200 kilometres away from 
the Jacob Pool, how can hydraulic testing of Blue Mountain shale from that site be relied upon to 
demonstrate that the Blue Mountain shale over the Jacob Pool provides an excellent seal? 
 
Response: 
 
The Blue Mountain shale is described as “uniform, soft, laminated, non-calcareous bluish grey to 
dark grey shale with few fossils” (Hamblin, 1999)1 deposited during a marine transgression.  
Since deposition occurs on a regional rather than local scale it is not uncommon to reference 
locations hundreds of kilometres away.  The testing from the Bruce Nuclear Power Generation 
site was used in conjunction with other data, as outlined in Union’s response to MNR 
interrogatory #5, to establish that the Blue Mountain is a competent caprock providing excellent 
sealing properties. 
 
 
 
 
                                                 
1 Hamblin, A.P. 1999. Upper Ordovician strata of southwestern Ontario: synthesis of literature 
and concepts; Geological Survey of Canada, Open File 3729, 34p.  
Link to NRC website:  http://www.geopub.nrcan.gc.ca/index_e.php 
Search for Open File Report 3729 
 
 

http://www.geopub.nrcan.gc.ca/index_e.php
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Filed: May 25, 2011 
 

UNION GAS LIMITED 
Response to Interrogatory 

from Ministry of Natural Resources (“MNR”) 
 

i) Re:  Issues 1, 2 and 3: 
 
For Section 3, paragraph 29 of the Applicant’s Prefiled Evidence, please describe, in detail, all of 
the subsurface activities which were found as a result of the assessment mentioned there.  In 
particular, for each of these subsurface activities, please describe in detail their purpose, mode of 
operation, minimum and maximum operating pressures, and the integrity of any existing well 
that penetrates the storage zone, with specific reference to casing, cement and hydraulic isolation 
of the storage zone from any overlying porous zones. 
 
With specific reference to the assessment mentioned in at Section 3, paragraph 29, please explain 
in detail how and why you conclude there is “minimal risk with respect to potential migration of 
natural gas between any known existing or abandoned wells within 1 km, or any existing 
subsurface operations within 5 km of the Jacob Pool”? 
 
Response: 
 
Please refer to the “Assessment of Neighbouring Activities Report – Jacob Pool” included in 
Union’s response to MNR interrogatory #1.  
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Filed: May 25, 2011 
 

UNION GAS LIMITED 
Response to Interrogatory 

from Ministry of Natural Resources (“MNR”) 
 

j) Re:  Issues 1, 2 and 3: 
 
At Section 3, Schedule 1 of the Applicant’s Prefiled Evidence, the well REC 1 north of the 
proposed DSA boundary is indicated as a gas show.  In which formation was the natural gas 
encountered? 
 
What evidence is there, if any, that the gas interval encountered in the well REC 1 is not in 
communication with the natural gas storage reservoir? 
 
Response: 
 
REC 1 encountered a small gas show in the Sherman Fall Formation.  It was deemed non-
producible and the well was abandoned.  A lack of pressure support indicates that the well is not 
in communication with the proposed natural gas storage reservoir.   
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Filed: May 25, 2011 
 

UNION GAS LIMITED 
Response to Interrogatory 

from Ministry of Natural Resources (“MNR”) 
 

k) Re:  Issues 1, 2 and 3: 
 
At Section 3, Schedule 9 of the Applicant’s Prefiled Evidence, that the Applicant states under the 
section entitled “Executive Summary” that “Porosity values of the cores from the specified depth 
[865.29m, 867.31m and 870.09m TVD] interval of the well indicated that the formation seems to 
have a limited storage capacity with restricted transport properties.  Are the above-noted depths 
for the core samples tested taken from the proposed storage zone? 
 
If yes, please explain why the Jacob Pool is suitable for storage despite these findings of limited 
storage capacity and restricted transport properties. 
 
If not, how are the porosity values referred in Section 3, Schedule 9 relevant to evaluation of the 
Jacob Pool? 
 
Response: 
 
No, the above noted depths are in the caprock formation, specifically the Blue Mountain 
Formation.  “Limited storage capacity with restricted transport properties” are desirable 
properties of the caprock formation.   
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Page 1 of 1 

Filed: May 25, 2011 
 

UNION GAS LIMITED 
Response to Interrogatory 

from Ministry of Natural Resources (“MNR”) 
 

l) Re:  Issues 2, 3: 
 
At Section 4, paragraph 1 of the Applicant’s Prefiled Evidence, what will be the wellhead 
configuration of the I/W and observations wells referred to: 
 
Please provide schematics c/w material specifications for each of these wells. 
 
Response: 
 
Wellheads schematics are attached as Attachment # 1 to this interrogatory . 
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 Interrogatory # 11 
Page 1 of 1 

Filed: May 25, 2011 
 

UNION GAS LIMITED 
Response to Interrogatory 

from Ministry of Natural Resources (“MNR”) 
 

m) Re:  Issues 2 and 3: 
 
At section 4, paragraph 7 of the Applicant’s Prefiled Evidence it is proposed that wells RR9 
(Licence T006778) and CanEnerco/CNR #23 (Licence T009591) be converted to observation 
wells.  Will these wells be upgraded to meet storage standards? 
 
If RR9 (Licence T006778) and CanEnerco/CNR #23 (Licence T009591) wells will not be 
upgraded to meet storage standards, why not? 
 
If RR9 (Licence T006778) and CanEnerco/CNR #23 (Licence T009591) will be upgraded to 
meet storage standards, please specify all of the changes that will be made. 
 
Response: 
 
Wells RR9 and CanEnerco/CNR #23 will be upgraded to meet storage standards.  RR9 will 
receive a new wellhead, remedial cementing on the production casing, a casing inspection log, a 
cement bond log and a pressure test.  CanEnerco/CNR #23 will receive a new wellhead, a casing 
inspection log, a cement bond log and a pressure test.  Based on the results of the logging and 
pressure test additional work may be required. 
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Filed: May 25, 2011 
 

UNION GAS LIMITED 
Response to Interrogatory 

from Ministry of Natural Resources (“MNR”) 
 

n) Re:  Issues 1, 2 and 3: 
 
At Section 5, Schedule 1 of the Applicant’s Prefiled Evidence reference is made to a proposed 
reservoir monitoring program for the Jacob Pool.  What specific precautions are planned to 
ensure that the storage zone is capable of containing the proposed working pressures during 
initial injection and delta pressuring phases? 
 
Please elaborate on what observed data and/or calculations would indicate a problem with 
injected volumes or pressures.  I.e., What, threshold or difference between expected and actual 
results, would indicate a problem that would necessitate a halt to injection operations? 
 
Response: 
 
In general, pressures and inventories will be closely monitored during initial injections as 
outlined in the “Proposed Reservoir Monitoring Program” contained in Section 5 – Schedule 1.  
In accordance with the agreements with Liberty Oil & Gas Ltd. And Torque Energy Inc., Union 
will receive production and pressure data for all wells within the Designated Storage Area and 
the Dover 7-5-VE field. 
 
Pressuring monitoring will be completed in the Jacob Pool, in the Black River Group below the 
Jacob Pool and in other producing reservoirs adjacent to the Jacob Pool. 
 
Increases in pressure, changes in GOR’s and increases in flow from VRI5 would trigger a 
concern about communication between the Trenton and Black River Formations. 
 
Union will monitor pressures against injected volumes.  Deviation from the historical production 
decline trend curve is expected during initial injections as the tighter rock matrix is pressurized.   
Unexplained pressure increases in adjacent production wells would necessitate further 
investigation and potentially halt injections. 
 
As stated in Section 3 paragraph 28 of the pre-filed evidence, Union will partially fill the pool to 
a bottom hole pressure of 9,150 kPaa in the first year.  In the second year of operations the pool 
will be filled to 10,280 kPaa. 
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