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1. WELL LOCATIONS (40CFR § 144.3)   

Montalban Oil & Gas Operations, Inc (Montalban) is submitting this area-wide underground 
injection control (UIC) permit application to USEPA Region 8 for conversion of two (2) existing 
Class II UIC wells and two (2) shut-in oil and gas wells to Class V UIC wells. The wells will be 
used for injection of industrial wastewater received from the Montana Renewables Fuels Refinery 
in Great Falls, Montana. The wells are located in the Loneman Coulee Oil Field north of Great Falls 
in Pondera County, Montana (Figure 01).   

This application involves a phased approach with initial conversion of the two existing Class II 
wells and subsequent conversion of the two shut-in oil and gas wells, at a later date, to 
accommodate future wastewater volumes from the refinery.    

The wells included in this area-wide application are listed in Table 1 below. Wellbore schematics 
for Jody Field Wells 34-1 and 34-2 are included in Figures 03 and 04, respectively.  

As illustrated on Figure 01, the area-wide UIC permit boundary was drawn to include the 
proposed Class V UIC wells within the Loneman Coulee Field. The GIS coordinates of each corner 
of the area-wide permit boundary are as follows. 

  

TABLE 1. Area-Wide Permit Application UIC Wells 

Well 
Name 

API # 
Well 

Owner 
Well 

Operator 
Well 

Coordinates 

Well 
Depth 

(ft) 

Injection 
Formation 

Injection 
Interval 
(ft bls) 

Jody Field 
34-1 

25-
073-

21830 

Montalban Montalban 48°13’31” N 
112°22'26" W 

3,538 Madison/ 
Sun River 
Dolomite 

3,428-
3,538 

Jody Field 
34-2 

25-
073-

21838 

Montalban Montalban 48°13’22” N 
112°22'16" W 

3,499 Madison/ 
Sun River 
Dolomite 

3,418-
3,499 

Jody Field 
14-34 

25-
073-

21740 

Montalban Montalban 48° 13'29'' N 
112° 22'27'' 

W 

3,415 Madison/ 
Sun River 
Dolomite 

TBD 

Jody Field 
4-1A 

25-
073-

21842 

Montalban Montalban 48° 13'16'' N 
112° 22'29'' 

W 

3,462 Madison/Su
n River 

Dolomite 

TBD 
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TABLE 2. Area Wide UIC Permit Boundary GIS Coordinates 

Corner X Coordinate Y Coordinate 

NorthWest -12510984.7968 6145834.8807 

NorthEast -12508131.2437 6145842.5415 
SouthEast -12508123.1499 6142827.6853 
SouthWest -12510976.7030 6142820.0245 

2. AREA OF REVIEW SIZE DETERMINATION (40 CFR § 
146.6)  

An Area of Review (AoR) was established for the area-wide permit based on a delineated radius 
of 1/2 mile from the mapped area-wide boundary (Figure 01). 

3. MAP(S) (40 CFR § 144.31) 

Figure 02 includes a topographic map extending over one mile beyond the proposed project 
boundary. The Figure indicates the location of the proposed Class V injection wells, the area-wide 
UIC permit boundary, and the applicable AoR. The following features were not found, or known to 
be within, the mapped AoR:  
• outcrops of injection and confining formations; 
• surface water intake and discharge structures; 
• hazardous waste treatment, storage, or disposal facilities; 
• mines (surface and subsurface) and quarries; or 
• residences, schools, and hospitals. 

 
Within the extended topographic map area there are six (6) water wells documented, including 
one within the AoR (Figure 02).  Details obtained from the MBMG GWIC database regarding the 
nearby water wells are included in Table 3. 
 

TABLE 3. Water Wells Within the Topographic Map Area– Source: Montana Groundwater 
Information Center (GWIC) 

Well Owner 
Information Aquifer Date 

Completed 
Well ID and 

Use 

Well 
Depth 

(ft) 

Static Water 
Level 
(ft) 

Allen, John E. 
Valier, MT  59486 

Sandstone 
Unit 

1/1/1962 #83374 - 
Agricultural 

207 160 

Fed Land Bank 1 Unknown Unknown #915142 – NA Unknown Unknown 

Allen 1 Unknown Unknown #915479 – NA Unknown Unknown 

Pondera County Canal 
& Reservoir Co.  
Valier, MT 59486 

Unknown 1/1/1912 #83372 – 
Domestic 

Unknown 13 
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TABLE 3. Water Wells Within the Topographic Map Area– Source: Montana Groundwater 
Information Center (GWIC) 

Well Owner 
Information Aquifer Date 

Completed 
Well ID and 

Use 

Well 
Depth 

(ft) 

Static Water 
Level 
(ft) 

Field, C.W. Jr.  
Valier, MT 59486 

Unknown 1/19/1953 81476 109 17 

Fields CW *8 Mi SW 
Valier Montana 

Two 
Medicine 

Formation 

Unknown #6412 
Domestic/ 
Stockwater 

90 Unknown 

4. PART IV. AREA OF REVIEW WELLS AND CORRECTIVE 
ACTION PLANS (40 CFR § 144.55) 

The wells located within the AoR that penetrate the confining zones for the proposed Class V UIC 
wells are listed in Table 4 below. These wells include oil and gas wells that are either plugged 
and abandoned (approved by the Montana BOGC) or shut-in.   
 

TABLE 4. Wells Penetrating the Proposed Confining Zone 

Well 
Name or 

Type 

API or 
Water Well 

# 
Well Owner 

Well 
Location 

Well 
Depth  

(ft) 
Formation 

Well 
Status 

Field 1-34A 25-073-
21609 

AltaMont Oil 
& Gas, Inc. 

29N - 6W - 
34 NW SW   
1700 FSL, 
1300 FWL 

3,485 Madison P&A 
Approved 

Field 14-34 25-073-
21740 

Montalban 
Oil & Gas 
Operations, 
Inc. 

29N - 6W - 
34 SE SW   
990 FSL, 
1650 FWL 

3,415 Madison Shut-in 

Jody Field 
4-1 

25-073-
21824 

AltaMont Oil 
& Gas, Inc. 

28N - 6W - 
04 NE NE   
330 FNL, 430 
FEL 

3545 Madison P&A 
Approved 

Jody Field 
4-1A 

25-073-
21842 

Montalban 
Oil & Gas 
Operations, 
Inc. 

28N – 6W – 
04 NE, 330 
FNL, 380 FEL 

3,416 Sawtooth Shut-in 

 
The BOGC well records were researched to determine the availability of construction details, 
cement bond logs and records of well completion and plugging for each of the above oil and gas 
wells. The findings are presented in Table 5 and included in Exhibit A.  
 



Ramboll - Montalban Oil & Gas Operations, Inc. 
Area-Wide Class V UIC Application 
 
  
Privileged and Confidential 
   
 

 

 

5/6 

Attachment A 
Map(s) and Area of Review 

TABLE 5. BOGC Oil and Gas Well Records 

Well Construction 
Details 

Cement 
Bond 
Logs 

Record of 
Well 

Completion 

P&A 
Records 

Confining Unit 
Penetrated 

Field 1-34 Exhibit A Not 
Available 

Exhibit A Exhibit A Jurassic Ellis Group 
(above Mississippian 
Madison Aquifer) 

Field 14-34 Exhibit A Exhibit A 
 

Exhibit A Shut-in Jurassic Ellis Group 
(above Mississippian 
Madison Aquifer) 

Jody Field 4-1 Exhibit A Exhibit A Exhibit A Exhibit A Jurassic Ellis Group 
(above Mississippian 
Madison Aquifer) 

Jody Field 4-1A Exhibit A Not 
Available 

 

Exhibit A Shut-in Jurassic Ellis Group 
(above Mississippian 
Madison Aquifer) 

5. PART V. LANDOWNER INFORMATION (40 CFR § 144.31 
AND PART 147) 

The UIC wells are located within the Loneman Coulee Oil Field in Pondera County, Montana.  The 
land within the requested exemption area is used for oil and gas related activities and 
agriculture.  The identities of the landowners within the AoR are provided in Figure 01 and 
detailed in Table 6 below. 
 

TABLE 6. Landowners Within the Aquifer Exemption Area 

Landowner Owner Address Parcel # Use 

Field, Jody 5353 Range View Rd. 
Valier, MT  59486 

26-4096-34-4-04-01-0000 Agricultural 

Vandenbos, William D 
& Tamara K JTRos 

453 Frances Heights Rd. 
Valier, MT  59486 

26-4096-33-4-01-01-000 Agricultural 

Vandenbos, Keith E & 
Leiha R. JTRos 

2475 Seven Block Rd. 
Valier, MT  59486 

26-4096-33-1-01-01-0000 Agricultural 

Field, Jody 5353 Range View Rd. 
Valier, MT  59486 

26-4096-34-2-03-03-0000 Agricultural 

Field, Jody 5353 Range View Rd. 
Valier, MT  59486 

26-4096-34-1-03-01-0000 Agricultural 

Field Ranch Inc. 5353 Range View Rd. 
Valier, MT  59486 

26-3984-03-2-02-02-0000 Agricultural 

Field Ranch Inc. 5353 Range View Rd, 
Dupuyer, MT 59432 

26-3984-04-1-01-01-0000 Agricultural 

Field Ranch Inc. 5353 Range View Rd. 
Valier, MT  59486 

26-3984-04-2-02-01-0000 Agricultural 
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TABLE 6. Landowners Within the Aquifer Exemption Area 

Landowner Owner Address Parcel # Use 

Vandenbos, William D 
& Tamara K JTRos 

453 Frances Heights Rd. 
Valier, MT  59486 

26-4096-33-4-01-01-000 Agricultural 
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FIGURES 
Figure 01.  Well Locations, Area-Wide Permit Boundary and Area of Review Location 
Figure 02.  Topographic Map 
Figure 03.  Jody Field 34-1 Well Schematic 
Figure 04.  Jody Field 34-2 Well Schematic 
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1. GEOLOGY 

The Madison Aquifer is part of the Northern Great Plains aquifer system, which extends across 
Montana, Wyoming, North Dakota, and South Dakota and lies beneath confining units in the 
proposed Underground Injection Control (UIC) area (Figure 01) (USGS, 1996). The Madison 
Aquifer in this area is comprised of the Mississippian Madison Limestone, which includes the 
Lodgepole Limestone, overlain by the Mission Canyon Limestone. The formations consist of 
marine carbonates and evaporites deposited in a shallow water environment (Downey, 1984).  
The Lodgepole Limestone consists mainly of fossiliferous to micritic dolomite and limestone units.  
The Mission Canyon Limestone consists of a coarsely crystalline limestone at its base, grading 
upward to finer crystalline limestone. The thickness of the Madison Limestone in northwestern 
Montana is mapped at approximately 1,000 to 1,200 feet as illustrated on Figure 02 (Downey, 
1984). 
 
The Class II UIC wells (Jody Field wells 34-1 and 34-2) are completed within the Sun River 
Dolomite, the uppermost section of the Madison formation. The Sun River Dolomite ranges up to 
an average of approximately 200 feet thick in this area with the Mission Canyon and Lodgepole 
extending approximately 1,000 feet in thickness beneath that (Pasternack, 1988). A cross section 
was prepared based on well data gathered from BOGC records (Figures 03 and 04). As 
indicated in the cross section, the Sun River Dolomite, in close proximity to the proposed Class V 
UIC wells, is approximately 250 feet thick. The thickest injection interval in the existing Class II 
UIC wells is 90 feet thick.  
 
The Sun River Dolomite has been studied extensively for its hydrocarbon production potential 
and has been determined to have an average porosity of 8 to 14% and average permeability of 
10 to 82 millidarcy (md) with the highest values observed in the Pondera Field. Figure 05 
indicates the porosity values mapped in the Pondera field and surrounding areas. According to 
Pasternack (1988), two dominant porosity types are within the Sun River Dolomite: moldic 
porosity in discreet areas developed from dissolution of bioclastic debris and fracture porosity, 
which is evident throughout all areas of the Sun River Dolomite. Bioclastic debris is deposited as 
shallow marine bars oriented northwest-southeast. As indicated on Figure 05, the Jody Field 
wells are located within a bioclastic debris trend that intersects the Pondera and Highview Fields 
and have a bioclastic debris composition greater than 20%, inferring a high percentage of moldic 
porosity. The Class II Aquifer Exemptions established for this area by the Montana DOGC are 
based on a porosity in the range of 14% (Telephone conversation with George Hudak, July 2022) 
and confirmed in regional well logs.    

2. UNDERGROUND SOURCES OF DRINKING WATER 
(USDWS) AND CONFINING ZONES 

The Madison Aquifer is bounded by confining layers that separate it from the Lower Paleozoic and 
Lower Cretaceous aquifers (Figure 06).    
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The Madison Limestone is overlain by the unconforming confining units of the Jurassic Ellis 
Group, which consists of the Swift, Rierdon and Sawtooth (Piper) formations. The Ellis Group 
forms a confining layer between the Mississippian and lower Cretaceous aquifers and is present 
above the Madison Sun River Dolomite as indicated in the UIC wellbore schematics for Jody Field 
Wells 34-1 and 34-2 (Figures 07 and 08).   
 
According to USGS (2022), The Sawtooth formation in Western Montana consists of dark gray, 
platy to shaly, dense limestone with a local basal conglomerate. The Rierdon Formation includes 
gray, locally fossiliferous limestone that may contain quartz sand interbedded with greenish gray 
limy shale. The Swift Formation includes glauconitic, flaggy-bedded, commonly fossiliferous, fine-
grained sandstone or sand coquina with dark gray shale interbeds.  A dark gray, noncalcareous, 
micaceous shale forms the lower part of the formation, commonly with a basal chert pebble 
conglomerate or conglomeratic sandstone. Based on review of local well logs, the total thickness 
of the confining units within the Ellis group is over 220 feet.    
 
Logs reviewed from oil and gas wells in the region indicate that the Sun River Dolomite ranges up 
to as much as 300 feet thick beneath the Ellis Group. Review of well logs from two nearby wells 
drilled deeper into the Madison indicate the presence of a dense, cherty unit with a minimum 
thickness of 108 feet to 147 feet directly beneath the Sun River Dolomite (API #25-073-05457 
and API #25-073-05439). According to the well logs, this unit was documented to have low to no 
porosity.  
 
The confining units beneath the Mississipian Madison Formation include Silurian and Devonian 
units consisting mainly of shaly carbonates, shale, and evaporites (Figure 09).  Because of the 
fine-grained lithology and the presence of evaporites in the Silurian and Devonian units, these 
formations are considered to be confining beds between the Mississippian aquifer and the 
underlying Cambrian-Ordovician aquifer (Downey, 1984). Hydrologic modeling results of Downey 
(1984, 1986) indicate that vertical hydraulic conductivity between the Cambrian-Ordovician and 
Madison aquifers is less than 10-6 ft/d throughout the study area.  
 
The Devonian Duperow formation, which is separated from the Madison Aquifer by the Three 
Forks, Potlatch and Nisku formations, has recently been classified as an underground source of 
drinking water (USDW) in central Montana due to intervals of total dissolved solids (TDS) 
concentrations less than 10,000 mg/L and greater than 3,000 mg/L. The thickness of the 
confining layer (Three Forks formation) in the proposed UIC area between the Madison and 
underlying Duperow aquifer is approximately 200 feet (Pasternack, 1988). Based on local well 
logs, the thickness of the Duperow Aquifer east of the UIC permit boundary is greater than 700 
feet (Figure 04). 
 
The proposed Class V UIC Wells are located in Pondera County, which measures 1,640 square 
miles and is located approximately 90 miles northwest of Great Falls, the third largest city in 
Montana with a population of 58,700 (Figure 10). The population of Pondera County has 
declined steadily over the past several decades and in 2022 had declined from 6,044 to 5,764 
(Data USA, 2022). Agricultural production employed 45% of the County’s labor force in 2017, 
and agricultural land accounted for 25% of the county’s tax base (Montana State University, 
2022). The median household income in 2020 was $30,464 (Wikipedia, 2022).  
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The local population is served by nine (9) small water systems that draw from shallow 
groundwater wells and local reservoirs, as well as privately owned shallow water wells. The 
Madison Aquifer is not currently used as a drinking water supply in the proposed UIC area. Most 
of the shallow Quaternary aquifers are comprised of unconsolidated alluvial deposits derived from 
the surrounding mountains (Noble, 1982b). According to Noble (1982b), these aquifers are 
primarily water-table aquifers and groundwater movement follows the topography in a 
downstream direction. Recharge to the shallow alluvial aquifers is primarily through rainfall and 
snowmelt. Deeper Tertiary aquifers in the area range from depths of 100 to 300 feet and include 
coarse grained interbedded sandstones, channel conglomerates, tuffs and siltstones (Noble, 
1982b). Alluvial aquifers are the most used aquifers in the Great Plains region of Montana, due to 
their high yields and proximity to agricultural land (Noble, 1982a).   
 
Details regarding the USDWs and Confining Units in the Area of Review (AoR) are provided in 
Table 1 below.   
 

TABLE 1.  USDWs in the AoR 

Formation 
USDW or 
Confining 

Zone 
Lithology Thickness Depth TDS 

Concentrations 
Quaternary 
and Tertiary 
Aquifers 

USDW Quaternary 
unconsolidated aquifers 
include alluvium, 
colluvium terrace 
deposits, eolian 
deposits, 
glacial deposits, high 
level gravels, and 
deeply weathered 
surface of some 
sandstone 
formations/Tertiary 
aquifers include coarse 
grained interbedded 
sandstones, channel 
conglomerates, tuffs 
and siltstones  

Quaternary 
up to 200 
ft/Tertiary 
<1,500 ft   

Deeper 
Tertiary 
aquifers in 
the area 
range 
from 
depths of 
100 to 
300 feet  

<3,000 mg/L in 
Quaternary 
Deposits and 500 
mg/L to >5,000 
mg/L in the lower 
Tertiary Deposits; 
The Fort Union 
Section has TDS 
concentrations 
ranging from <200 
to >9,500 mg/L  

Upper 
Cretaceous 
Aquifer -Hell 
Creek 
Formation and 
Montana 
Group (Fox 
Hills 
Sandstone) 

USDW Sandstone Fox Hills 
approx. 300 
ft, Hell 
Creek 500 
to 1,100 ft   

Approx. 
300 ft to 
1,800 ft 

107 to 4,400 mg/L  

Upper and 
Lower 
Cretaceous -
Colorado 
Group 
(Colorado, 
Greenhorn, 
Blackleaf, Bow 
Island 
Formations) 

Confining 
Zone 

Mudstone-shale and 
Volcaniclastic 

Approx. 750 
ft 

Approx. 
1,800 ft 

NA 
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TABLE 1.  USDWs in the AoR 

Formation 
USDW or 
Confining 

Zone 
Lithology Thickness Depth TDS 

Concentrations 
Lower 
Cretaceous 
Aquifer - 
Dakota 
Sandstone, 
Kootenai 
Formation 
(Sunburst) 

USDW Sandstone Approx. 
500-700 ft 

Approx. 
2500 ft 

Ranges depending 
on location – 
observed at 7,000 
to 12,000 mg/L 
(Well MT51141-
07750) 

Jurassic Ellis 
Group 
(Morrison, 
Swift, Rierdon, 
Sawtooth) 

Confining 
Zone 

Dense shale, silty shale 
and siltstone 

>220 ft Approx. 
3200 ft 

NA 

Mississippian 
Madison  
Aquifer 

USDW Sun River Dolomite 
with good porosity 
underlain by dense, 
cherty upper section of 
Mission Canyon 
Limestone.  Lower 
Mission Canyon and 
Lodgepole have 
intermittent dense, 
tight sections, 
interbedded with more 
transmissive units. 

Sun River 
Dolomite: 
approx. 250 
ft, underlain 
by a dense 
cherty unit 
of the 
Mission 
Canyon, 
approx. 
108-147 ft 
thick 

Approx. 
3440 ft 

5,440 mg/L  
(API # 
25-073-21740) 

Devonian 
Three Forks 
Formation 
(Devonian) 

Confining 
Zone 

Dense, tight limestone 
and shale (approx. 60 
ft underlain by 
interbedded shale and 
anhydrite) 

Up to 200 ft Approx. 
3800 ft to 
4190 ft 

NA 

Devonian 
Duperow 
Aquifer  

USDW Dense, tight crypto to 
microcrystalline 
dolomite with poor to 
fair porosity 

>700 ft Approx. 
4,500 ft 

9,470 to 13,800 
mg/L (API # 
25-073-21523) 
 

(Sources: Noble, 1982a; Flight, 2004; Fowler, 2020) 

3. WATER QUALITY  

The primary minerals within the Madison Limestone include calcite, dolomite, and anhydrite, with 
dissolution of anhydrite and dolomite largely contributing to the water quality throughout the 
aquifer (Busby, 1991). The presence of hydrogen sulfide odor in the wells analyzed by the USGS 
was also noted during sampling and was determined to be due in part to a terrigenous source of 
sulfur, which has been noted in the proposed UIC area (Telephone conversation with George 
Hudak, July 2022). 
 
Due to the presence of anhydrites, the TDS concentrations in the Madison Aquifer vary greatly 
from less than 1,000 mg/L to greater than 300,000 mg/L, depending on the location within the 
formation and groundwater flow characteristics (Downey, 1984). According to George Hudak, UIC 
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Coordinator, Montana BOGC, the TDS concentration in the proposed UIC area ranges above 
5,000 mg/L.   
 
The Montana Bureau of Mines and Geology mapped TDS concentrations in the immediate 
surrounding areas. The data were collected from oil tests or production wells between 1920 and 
1977 and indicated TDS concentrations in the Sun River Dolomite ranging from around 4,490 to 
6,660 mg/L and TDS concentrations in the Madison Formation ranging from around 3,240 to 
7,100 mg/L (Feltis, 1980b). A water sample collected from Well 14-34 (API #25-073-21740), 
which is centrally located within the UIC area, indicated a TDS concentration of 5,440 mg/L 
(Exhibit A). A water sample collected from Well 4-1 (API#25-073-21824) indicated a calculated 
TDS concentration of 5,109 mg/L (Exhibit A).   
 
Details regarding water quality in the known USDWs in the AoR are summarized in Table 1. 
Regional groundwater flow direction through the southern and eastern portion of the Madison 
Aquifer is northeastward (USGS, 1996). A potentiometric surface map generated by the Montana 
Bureau of Mines and Geology based on local oil and gas well data indicates a northward 
groundwater flow direction in the vicinity of the UIC wells (Feltis, 1980a). The proposed UIC area 
is located on the western edge of the Great Plains, west of the Sweetgrass Arch and east of the 
Intermountain Seismic Belt.  Figure 11 indicates that the proposed UIC area is located several 
miles east of mapped faults in an area with low earthquake risk. No mapped or known faults lie 
within the AoR. Depth to basement from the base of the Sun River Dolomite is estimated to be 
over 2,000 feet (Figure 04).  

4. FORMATION DATA 

Well records for the Jody Field wells (Exhibit B) indicate that the bottom hole fluid pressure is 
1,096 psi with a temperature of 77° F.   Fracture pressures are included in the workover reports 
provided in Exhibit B.   
 
Formation fluid water quality data was collected within the proposed area-wide UIC permit 
boundary during drilling of Well No. 4-1 in 2007.  The formation fluid was reported to have a pH 
of 7.5, specific gravity of 1.007, a measured conductivity of 8,480 µmhos/cm and a calculated 
TDS concentration of 5,109 mg/L. The water analysis report for Well 4-1 is included in Exhibit A. 
 
The injection zones are completed within the Sun River Dolomite, the uppermost section of the 
Mississippian Madison Formation. As discussed in Section 1 (Geology), the Sun River Dolomite 
within the area-wide UIC permit boundary appears to have a bioclastic debris composition 
greater than 20%, resulting in a porosity in the range of 14% which is consistent with field 
observations. The receiving formation is composed predominantly of a vugular dolomite 
(CaMg(CO3)2) with locally interbedded anhydrites (CaSO4).  The dolomite is typically associated 
with minor quantities of goethite (FeOOH), hematite (Fe2O3), and quartz (SiO2) (Busby,1991).   
 
 
 



Ramboll - Montalban Oil & Gas Operations, Inc. 
Area-Wide Class V UIC Application 
 
   
Privileged and Confidential   
 

 

 

7/7 

Attachment B 
Geological and Geophysical Information 

 

5. REFERENCES  

Busby John F, et al., Geochemical Evolution of Water in the Madison Aquifer in Parts of Montana, 
South Dakota, and Wyoming, U.S. Geological Survey Professional Paper 1273-F, 1991  

Data USA, http://profile/geo/pondera-county-mt, 2022a  

Downey, Joe S., Geohydrology of the Madison and Associated Aquifers in Parts of Montana, North 
Dakota, South Dakota, and Wyoming; Geology and Hydrology of the Madison Limestone and 
Associated Rocks in Parts of Montana, Nebraska, North Dakota, South Dakota and Wyoming, U.S. 
Geological Survey Professional Paper 1273-G, 1984  

Feltis, R.D., Potentiometric Surfac Map of Water in the Madison Group, Montana, Montana Bureau 
of Mines and Geology, Hydrogeologic Map 2, 1980a  

Feltis, R.D., Dissolved-Solids and Ratio Maps of Water in the Madison Group, Montana, Montana 
Bureau of Mines and Geology, Hydrogeologic Map 3, 1980b  

Flight, Jennifer Noël, Sequence Stratigraphic Analysis of the Fox Hill and Hell Creek Formations 
(Maastrichtian), Eastern Montana and Its Relationship to Dinosaur Paleontology, Master’s Thesis 
Montana State University, April, 2004. 

Fowler, Denver, The Hell Creek Formation, Montana: A Stratigraphic Review and Revision Based 
on a Sequence Stratigraphic Approach, geosciences, published 30 October 2020. 

Montana State University, Economic Impact of Agriculture, Pondera County, 
https://msuextension.org/agimpact/reports/pondera.html, 2022  

Noble, Roger A., et al, Occurrence and Characteristics of Groundwater In Montana, Volume 1, 
The Great Plains Region, Montana Bureau of Mines and Geology, 1982a  

Noble, Roger A., et al, Occurrence and Characteristics of Groundwater In Montana, Volume 2, 
The Rocky Mountain Region, Montana Bureau of Mines and Geology, 1982b  

Pasternack, Ira, Nature and Distribution of Mississippian Sun River Dolomite Porosity, West Flank 
of the Sweetgrass Arch, Northwestern Montana, August 16, 1988  

US Geological Survey, Ground Water Atlas of the United States: Segment 8, Montana, North 
Dakota, South Dakota, Wyoming, Hydrologic Investigations Atlas 730-I, 1996  

USGS Online Reference, https://mrdata.usgs.gov/geology/state/sgmc-unit.php?unit=MTJe%3B0, 
2022  

Wikipedia, Pondera County, Montana, https://en.wikipedia.org/wiki/Pondera_County,_Montana, 
2022  

 



Ramboll - Montalban Oil & Gas Operations, Inc. 
Area-Wide Class V UIC Application 
 
   
Privileged and Confidential   
 

 

 

Attachment B 
Geological and Geophysical Information 

 

FIGURES 
Figure 01. Aquifers and Confining Units of the Norther Great Plains Aquifer System  
Figure 02. Northern Great Plains Aquifer System, Madison Formation Thickness  
Figure 03. Geologic Cross Section Location 
Figure 04. Geologic Cross Section 
Figure 05. Sun River Dolomite Porosity Isopach Map  
Figure 06. Northern Great Plains Aquifer System Stratigraphic Column   
Figure 07. Jody Field 34-1 Well Schematic 
Figure 08. Jody field 34-2 Well Schematic 
Figure 09. Thickness of underlying Devonian Confining Layer  
Figure 10. Map of Pondera County  
Figure 11. Seismic Map 
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EXHIBIT A 
Water Quality Analyses  
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EXHIBIT B 
Well Reports, Jody Field Wells 34-1 and 34-2 
 

  



 
 
 
 
 

 

 

Engineering Completion 
Report 

 
 
 
 
 
 
 
 
 
 
 
 

Montalban Oil & Gas Operations Inc 
MOGO/Jody Field 34-1 

NWNW – Section 34-T29N-R6W 
(2310’ FSL – 990’ FWL) 

Pondera County, Montana 
API #25-073-21838 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Altamont Oil & Gas Inc 
Patrick M. Montalban 
Petroleum Consultant 

PO Box 488 
Cut Bank, MT 59427 

 
 
 



 
 

Resume 
 
 
 
 
 
Spud Date:        August 28, 2008 

 
Completion Date:       May 6, 2008 
 
Status:         Madison Sun River Dolomite   
         Injection Well 
 
Elevation:        4071’ GR  4076’ KB 
 
Total Depth:        3540’ Driller 3539’ Logger 
         4 ½” set @ 3540’ Float Collar 3495’ 
 
Hole Size:        8 ¾” (0 – 679’) 6 ¼” (679’ – 3540’) 

          
Casing Size: 7”, 17#/ft, Ltd, ST&C, set @ 674.94’ KB 

w/175 sacks Class G Cement 
 4 ½”, 105#/ft, SPI, J55, ST&C, Rge 3 set 

@ 3539.71 KB w/100 sacks Class G 
Cement. Float collar @ 3495.42 KB 

 
 
Perforations:        3428’ – 3432’ = 4 SPF = 3 1/8” HSC 
         3442’ – 3446’ = 4 SPF = 3 1/8” HSC 
         3440’ – 3442’ = 4 SPF = 3 1/8” HSC 
         3448’ – 3452’ = 4 SPF = 3 1/8” HSC 
         3452’ – 3466’ = 4 SPF = 3 1/8” HSC 
         3470’ – 3480’ = 4 SPF = 3 1/8” HSC 
         3480’ – 3490’ = 4 SPF = 3 1/8” HSC 
         3490’ – 3493” = 4 SPF = 3 1/8” HSC 
      New Perforations 3448’ – 3474’ = 4 SPF = 3 1/8” Exp.  
         3474’ – 3506’ = 4 SPF = 3 1/8” Exp. 
         3506’ – 3538’ = 4 SPF = 3 1/8” Exp. 
 
Bridge Plug:        None 
 
Tubing:        105 joints 2 3/8”, 4.7 #/ft, J55. 8rd, 

       ST&C set @ 3398.58’ with 4 ½’ x 2  
       38” ADI 

 
Seating Nipple:       None 

 
Rods: None 
 
Pump:         None 
 
Pumping Unit:        None 
 

 
 
 



 
 
 

Daily Activity Summary 
 
 
 
 
Wednesday 
September 2, 2022 70°F – 95°F Clear Sky. 30 mph from the west. 
 Began operations @ 9:00 am.  

Moved in and rigged up Liquid Gold Well Service Rig 
No. 6. Haul in and set circulating tank and power swivel. 
Rigged up 2:30 pm. Unseat 4 ½” x 2 3/8” AD-1 packer 
unseated @ 3:00 pm. Pack off tubing. Start and go 
through circulating pump. Shut down operations due to 
high winds 30-40 mph. Shut down operations @ 3:30 pm. 

 
 Total Rog Hours: 6 ½ hrs x $260.00= $1,690.00 
 Travel Time: (2 Trucks) (per man) = $180.00 
 Tracking Costs: 
 Pickup Costs: 2 trucks x $60.00  =  $120.00 
 Fuel Surcharge: 10%   = $169.00 
 Environmental Safety   =  $50.00 
 Tool Pusher      $350.00 
 Extra Labor: 1 man x $45.00/hr  =  $292.50 
       $2,851.50 
 
 Winch Truck: 3 hrs x $165.00  =  $495.00 
 2 hrs Tanker: 2 x $165.00   =  $330.00 
 1 Pickup: ($60 per unit)  = $60.00 
 Fuel Surcharge: 10%   = $82.50 
 Pump Truck Mileage: 40 miles x $4.00  $160.00 
 1 Travel per Man: 2 x $45.00 = $90.00 
       $1,217.50 
 
 1 day Consulting = 1500/2   =  $750.00 
 Mileage: 60 miles x 1.00  = $60.00 
       $810.00 
 
 Total Daily Costs    = $4,879.00 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
Thursday 
September 8, 2022 56°F – Cloudy Sky – 10-15 mph wind from North 
 Began operations @ 8:00 am.         Well 

flowed and equalized on the backside. Pulled and 
strapped 2 3/8”, 4.7#/ft tubing out of the hole. Pulled 105 
joints 2 3/8”, 4.7#/ft with 4 ½” x 2 3/8” AD-1 Packer. 
Tubing tally as follows 

 
 1 – 4 ½” x 2 3/8” AD-1 Packer = 2.50’ 
 1 – 2 3/8” seating Nipple  = 1.10’ 
 
 105 joints 2 3/8”, 4.7#/ft, J55, 8rd = 3391.98’ 
 
 Total     = 3395.58’ 
 
 KB     = 3.0 
 Total String    = 3398.58’ KB 

 
       Stop and pick up 2 joints of 2 3/8” tubing. Tagged as 
       follows and slowly circulated to T.D. 
 
             3398.58’ KB 
       2 joints of 2 3/8” tubing  = 62.90’ 
             3461.48’ KB 
 
       Stop and pick up 1 joint of 2 3/8” tubing 
 
       1 joint of 2 3/8” tubing  = 31.45’ 
       Total 108 joints  
       Total Tubing    = 3492.93’ KB 
 
       48°F – Raining and very cloudy @ 2:00 pm. 
       Tagged @ 3461’ KB and circulated to total depth 3493’  
       KB and recovered thick black oily sulphur water with  
       many solids. Circulated the last 15’ to total depth 3493’  
       KB. Well went on a vacuum and we lost 15 bbls in 1 
       hour from the circulating tank. Successful clean out  
       of the well. Shut down operations @ 6:00 pm. 
 
       Total Rig Hours: 10 hrs x $260.00 = $2,600.00 
       Travel Time: 4 men x 2 hrs x $45.00 =  $360.00 
       Trucking Costs 
       Pickup Costs: 2 trucks x $60.00  = $1,200.00 
       Circulating Tank: (Pump Tank)  =  $550.00 /day 
       Power Swivel: 1 x $250.00  =  $250.00 
       Fuel Surcharge: 10%  =  $315.00 
       Environmental & Safety   =  $50.00 
       Tool Pusher       $350.00 
       Swivel Delivery: 40 miles x $4.00  =  $160.00 
       3 7/8” Bit     =  $600.00 



       Bit Sub    = $50.00 
       Extra Labor: $45.00/hour x 10 hrs  =  $450.00 
       Circulating Rubber    = $300.00 
       Pipe Dope     = $25.00 
             $6,180.00 
 
       Vacuum Truck: 2 ½ hrs x $145.00  =  $362.50 
       1 Pickup    = $60.00 
       1 hr Travel per Man    = $90.00 
       Fuel Surcharge    = $36.25 
       Total      $548.75 
      
       1 day Consulting: 1500/2   = $750.00 
       Mileage: 60 miles x $1.00  = $60.00 
             $810.00 
 
       Total      $7,538.75 
 
 
Friday 
September 9, 2022     43°F – Raining and cold – NW wind from NW 
       Began operations @ 8:00 am. Ran 4 ½” x 2 3/8” AD-1  
       packer with 105 joints of 2 3/8”, 4.7#/ft tubing. Tubing  
       string as follows: 
    
       1 – 4 ½” x 2 3/8” AD-1 Packer = 2.50’ 
       1 – 2 3/8” Seating Nipple  = 1.10’ 
        
       105 joints 2 3/8”, 4.7#/ft, J55 
       8rd ST&C Tubing   = 3391.98’ 
 
       Total String    = 3395.58’ 
 
       KB     = 3.00’ 
       Total String KB   = 3398.58’ KB 
 
       Moved in and rigged up Liquid Gold Pump and   
       Transport Truck. Pressure up backside to 500#/s.  
       Acidized well with 1000 gallons of 28% Hcl (23.8 bbls) 
       Acid job as follows: 
 
       Pumped acid @ 1000#/s to load perforations 
       Pumped 23.8 bbls Hcl acid @ 1000 bbls @ 1 bbl/minute 
       Pumped displacement @ 
        Pumping – 2.0 bbls/minute @ 1200#/s 
        Pumping – 3.0 bbls/minute @ 1750#/s 
        Pumping – 3.0 bbls/minute @ 1100#/s 
        Over displaced by 30.0 bbls 
       Instant shut in Pressure = 1000#/s 
       5 minute shut in Pressure = 100#/s 
       7 minute shut in Pressure = 0#/s 
         



       Well on a vacuum. Unseat 4 ½” x 2 3/8” AD-1 Packer  
       and pulled 105 joints of tubing. Pick up 3 7/8” bit and  
       sub and ran tubing string as follows: 
  
       1 – 3 7/8” bit and bit sub  = 1.25 
       108 joints 2 3/8 “, 4.7#/ft 
       J55, 8rd, ST&C   = 3492.93’ 
       Total String    = 3494.18’ 
 
       Pick up 1 joint 2 3/8” tubing = 31.45 
       Total string = 109 joints 
             3525.63 Gr 
 
       Add KB    = 3.0’ 
             3528.63 KB 
 
       Tagged float collar @ 3492.93 KB. Picked up power  
       swivel and began to drill float collar @ 3:00 pm. Drilled  
       from 3 7/8” from 3:00 pm to 5:30 pm. Shut down  
       operations @ 5:30 pm 
 
       Total Rig Hours: 9 hrs x $260.00  = $2,470.00 
       Pickup: 2 trucks x $60.00   = $120.00 
       Pickup Travel: 2 hrs x $45.00 per man = $270.00 
       Fuel Surcharge: 10%   = $357.00 
       Environmental & Safety   = $50.00 
       Supervisor: $350.00 per day = $350.00 
       Pump Tank: $550.00 per day  = $550.00 
       Power Swivel: $550.00 per day = $550.00 
       4 ½” AD-1 Packer: Rental 1 day x $250 = $250.00 
       Crossover Sub    = $50.00 
        Total Rig Costs   = $5,017.00 
 
       Acid Job = 1000 gallons 28% Hcl 
 
       Acid Pump Truck    = $1,600.00 
       Pump Truck Mileage   ------- 
       Bulk Acid Truck: $750 per day  =  $750.00 
       Mileage Bulk truck: $4.00/mile x 40 miles $160.00 
       1000 gallons 28% Hcl   = $3,250.00 
       Additives     =  $489.50 
       1 Pickup: $60.00 per day   =  $60.00 
       Fuel Surcharge: 10%   =  $249.50 
       Environmental & Safety   =  $75.00 

Total Costs     =  $6,779.00 
 
        Total Rig Costs  = $11,796.00 
 
       Consulting: $1500per day/2  =  $750.00 
       Mileage: 60 miles x $1.00   = $60.00 
             $810.00 
         Total    $12,606.00 
          



 
 
Monday 
September 12, 2022     59°F – Very Smokey – North/North West wind 15 mph. 
       Began operations @ 8:00 am. Rigged up power swivel  
       and drilling equipment. Drilled from 9:00 am – 10:30  
       am. Drilled out 4 ½” float collar @ 10:30 am. Drilled 3  
       7/8” hole from 3495’ to 3528.63’. Picked up 110th joint  
       and drilled from 3528.63’ to 3538.63’ from 10:30 am to  
       12:00 pm. Drilled 3 7/8” hole from 3583.63’ to 3543’. 
       Tag guide shoe. Began to torque up 3 7/8” bit. Total  
       depth @ 3543’ KB by rig operators. Circulate and clean 
       hole. Total pipe tally below: 
 
       1 – 3 7/8” bit and bit sub   = 1.25’ 
 
       Ran 109 2 3/8”, 4.7#/ft, J55, 8rd 
       ST&C Rge 3    = 3524.38’ 
 
         Total String  = 3525.63’ 
 
       Add KB = 3’    = 3.00’ 
             3528.63’ 
 
       Picked up 110 joints = 31.45’ 
       Drilled 14’ of the 110 joints  = 14.0’ 
 
         Total String   3542.63’ 
 
       Total depth 3543.0’ KB by rig operator. Circulated hole 
       clean for 1 hr. Hole clean. Tripped 110 joints out of the  
       hole. Pick up 3 7/8” bit and casing scraper. 
 
       69° - Very smokey – North/Northwest wind @ 15 mph  

      Trip 110 joints 2 3/8”, 4.7#/ft tubing into hole and tag  
      total depth 3543’ KB by operator. Circulated hole and  
      reciprocate a number of times from 3420’ – 3543’ KB.  
      Circulated tubing and rotate tubing and well cleaned  
      out to total depth with no fill. Lift tubing above 3420’.  
      Shut down operations @ 5:00pm. 

 
       Total Rig hours: 9hrs x $260.00 = $2,340.00 
       Daily Pickup: 2 trucks x $60.00 = $120.00 
       Pickup Travel: 2 hrs x $45/hr/man = $360.00 
       Fuel Charge: 10%   = $344.00 
       Environmental & Safety  = $50.00 
       Supervisor/Tool Pusher  = $350.00 
       Pump & Tank   = $550.00 
       Power Swivel    = $550.00 
       4 ½” Scraper    = $150.00 
       3 7/8” Bit for Scraper  = $200.00 
       Extra Labor: (1 guy) $45/hr  = $405.00 
       Bit Sub    = $50.00 



       Pipe Dope    = $25.00 
        Total Daily Costs  = $5,494.00 
 
       1 Day Consulting: 1500/2  = $750.00 
       Mileage: 60 miles x $1.00  = $60.00 
             $810.00 
 
        Total Daily Costs  = $6,304.00 
 
Tuesday 
September 13, 2022     59°F – Very Smokey – Very little wind 
       Began operations @ 11:00 am. Tripped to total depth 
       2543’ KB and tagged no fill. Rolled hole and circulated  
       well clean. Trip out of hole for perforating company.  
       Rigged up Nine Energy Service @ 2:00 pm. Ran 3.75”  
       gauge ring to total depth 3538’ KB. Perforated 3506’ –  
       3538’ = 4 SPF, 3 1/8” expendable gun. 32’ = 120 shots,  
       successful shooting. Perforated 3474’ – 3506’ = 4 SPF, 3 
       1/8” expendable gun. 32’ = 120 shots, successful   
       shooting. Perforated 3448’ – 3474’ = 4 SPF, 3 1/8”  
       expendable gun. 26’ = 96 shots, successful shooting.  
       Shot 90’ of the Sun River Dolomite Formation. Rigged  
       down Nine Energy Service. Tripped in _____ joints of 2  
       3/8” tubing with a 4 ½” x 2 3/8” SD-1 Packer with 3  
       joints of tail pipe. Tubing tally as follows: 
 
       1 – 4 ½” x 2 3/8” AS-1 Packer = 2.50’ 
       1 – 2 3/8” seating nipple  = 1.10’ 
 
       105 joints 2 3/8”, 4.7#/ft, J55, 8rd 
       ST&C Rge 3    = 3391.98’ 
        Total     3395.58’ 
       KB = 3’    = 3.0’ 
             3398.58’ 
       3 joints of tubing = total 108 joints = 94.35’ 
       3 joints of tubing below packer  
       Set @___     3492.93’ 
 
       Packer set @   3398.58’ KB 
 
       Set 4 ½” x 2 3/8” AS-1 Packer @ 3399’ KB. Shut down  
       operations @ 6:30 pm 
 
       Total Rig Hours: 7 ½ x $260.00 = $1,950.00 
       Daily Pickup: 2 hrs x &60.00 = $120.00 
       Pickup Travel: 2 hrs x $45.00/man = $270.00 
       Fuel Surcharge: 10%  = $250.00 
       Environmental & Safety  = $50.00 
       Supervisor/Tool Pusher  = $350.00 
       Pump & Tank   = $550.00 
       Pipe Dope    = $25.00 
         Total Costs  = $3,515.00 
 



       3 hours water tanker: 3 x $165.00 = $495.00 
       2 hours pickup: 2 x $45.00  = $90.00 
       1 pickup:    = $60.00 
       Fuel Surcharge: 10%  = $49.50 
       Environmental: $50.00/day  = $50.00 
             $744.50 
 
       Nine-CDK Perforating LLC 
       Perforated Madison Sun River Dolomite $28,770.00 
 
       1 day Consulting: 1500/2  = $750.00 
       Mileage: 60 miles x $1.00/mile = $60.00 
             $810.00 
 
         Total Daily Costs = $33,839.50 
 
 

Perforating Summary 
 

MOGO/Jody Fields 34-1 
SESESW Section 34-T28N-R6W 
Pondera County Montana 
 
No. 1 Perforated Interval 
Perforated Formation – Madison Sun River Dolomite 
Perforated Interval – 3506’ – 3538’ 
3 1/8” Expendable Gun = 33.2” Penetration .55 Diameter  
4 SPF = 120 Shots 
Collar Locator = 3503’7” 
Shot @ 3:21 pm 
Successful Shooting 
 
No. 2 Perforated Interval 
Perforated Formation – Madison Sun River Dolomite 
Perforated Interval – 3474’ – 3506’ 
3 1/8” Expendable Gun = 33.2 Penetration .55 Diameter on shot hole 
4 SPF = 120 Shots 
Collar Locator 3503’7” 
Shot @ 3:57 pm 
Successful Shooting 
 
No. 3 Perforated Interval 
Perforated Formation – Madison Sun River Dolomite 
Perforated Interval – 3448’ – 3474’ 
3 1/8” Expendable Gun = 33.2 Penetration .55 Diameter on shop hole 
4 SPF = 96 shots 
Collar Locator = 3445’7” 
Shot @ 4:29 pm 
Successful Shooting 
 
 
 
 



Wednesday 
September, 13, 2022     55°F – Very Smokey – Wind from NW @ 9 mph 
       Began operations @ 8:00 am. Moved in and   
       rigged up Liquid Gold Well Service Pump Truck  
       and Acid Transport. Pressured backside to   
       600#/s. Held OK. Began acid job @ 10:00 am.   
       Acidized well with 1000 gallons of 28% Hcl Acid  
        as follows: 
       Total Acid = 23.8 bbls Total displacement = 15.5   
       bbls. Load acid in tubing. Acid on perforation   
       with 13.5 bbls pumping @ 400#/s. Acid job as   
       follows: 
 
       Pumped 2.0 bbls/min @ 900#/s 
       Pumped 2.0 bbls.min @ 1000#/s 
       Pumped 23.8 bbls of acid and start displacement 
       Pumped 2.0 bbls/min @ 900#/s pumped 13.5 bbls  
       of displacement 
 
       Pumping 3.0 bbls/min @ 1400#/s  10 bbls over   
       displacement 
       Pumping 3.0 bbls/min @ 1500#/s  10 bbls over   
       displacement 
       Pumping 3.0 bbls/min @ 1000#/s  10 bbls over  
       displacement 
       Pumping 3.0 bbls/min @ 1000#/s 5 bbls over  
       displacement 
 
        Pumped 35.0 bbls over displacement 
 
       ISI = 600#/s 
       1 minute shut in = 100#/s 
       2 minute shut in = vacuum 
 
       Job ended. Moved out Liquid Gold Equipment 
       Unseat 4 ½” x 2 3/8” AD-1 Packer 
 
       1:00 pm – 59°F – Very Smokey  
       Tripped out 105 joints of  2 3/8” tubing. Remove   
       packer. Pickup rebuilt 4 ½” x 2 3/8” AD-1   
       packer. Ran tubing as follows: 
 
       1 – 4 ½” x 2 3/8” AD-=1 Packer = 2.50’ 
       1 – 2 3/8” Seating Nipple  = 1.10’ 
 
       105 joints 2 3/8”, 4.7#/ft, J55, 8rd 
       ST&C tubing    = 3391.58’ 
 
        Total String   = 3395.58’ 
         KB   = 3.0’ 
 
        Tubing set @ 3398.58’ KB 
 



       Rolled to casing with 50 bbls of corrosion    
       inhabitated water. Fluid clean. Landed 4 ½” x 2   
       3/8” AD-1 Packer with 13,000#/s over string   
       weight. Held OK. Ran MIT test on well as follows: 
 
       Time  Pressure Result 
       2:24 pm 450#/s  Held OK 
       2:29 pm 450#/s  Held OK 
       2:34 pm 450#/s  Held OK 
 
       Passed MIT test. Rigged down and moved Fields   
       #34-2. Shut down operations @ 3:00pm 
 
       Total Rig Hours: 7 hrs x $260.00 = $1,820.00 
       Daily Pickup: 2 trucks x $60.00 = $120.00 
       Pickup Travel: 1 hr x $45.00/man  = $135.00 
       Fuel Surcharge: 10%  = $237.00 
       Environmental & Safety  = $50.00 
       Supervisor    = $350.00 
       Pump & Tank   = $550.00 
       4 ½” Redress Packer   = $500.00 
       2” fill port part 3000#/s valve 
       For acid job & pressure handline = $540.00 
       4 ½” x 2 3/8” AD-1 for acid job = $250.00 
       Pipe Dope    = $25.00 
         Total Costs  = $4,442.00 
 
        Acid job 1000 gallons 28% Hcl 
 
       Acid Pump Truck   = $1,600.00 
       Bulk Acid Truck   = $750.00 
       Bulk Mileage    = $160.00 
       Bulk Acid 1000 gallons @  
       3.25 x 1000    = $3,250.00 
       Additives    = $704.50 
       Environmental: $75.00/day  = $75.00 
       1 Pickup    = $60.00 
       Fuel Surcharge: 10%  = $301.00 
         Total Costs  = $7,560.00 
 
       1 Day Consulting: 1500/2  = $750.00 
       Mileage: 60 miles x $1.00  = $60.00 
             $810.00 
 
         Total Daily Costs = $12,812.00 
 
 
       Total Workover = $77,979.25 
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Montalban Oil & Gas Operations Inc 
MOGO/Jody Field 34-2 

NENWSW – Section 34-T29N-R6W 
(2310’ FSL – 990’ FWL) 

Pondera County, Montana 
API #25-073-21838 
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Altamont Oil & Gas Inc 
Patrick M. Montalban 
Petroleum Consultant 

PO Box 488 
Cut Bank, MT 59427 

 
 
 



 
 

Resume 
 
 
 
 
 
Spud Date:        August 7, 2008 

 
Completion Date:       August 18, 2008 
 
Status:         Madison Sun River Dolomite   
         Injection Well 
 
Elevation:        4033’ GR  4038’ KB 
 
Total Depth:        3415’ Driller 3451’ Logger 
          
Hole Size:        8 ¾” (0 – 668’)  

6 ¼” (668’ – 3415’) 
3 7/8” (3415’ – 3451’) 
New Open Hole 

          
Casing Size: 7”, 17#/ft, Ltd, ST&C, set @ 664.30’ KB 

cemented w/260sacks Class G Cement 
 4 ½”, 10.5#/ft, API, J55, ST&C, Rge 3 

set @ 3418’ KB w/125 sacks Class G 
Cement.  

 
Perforations:        None 
 
Bridge Plug:        None 
 
Open Hole:        3418’ – 3499’ KB 
 
Tubing:        107 joints 2 3/8”, 4.7 #/ft, API, J55,  

       Rge set @ 3366.36   
   

Seating Nipple:       3365.16 KB 
 

Rods: None 
 
Pump:         None 
 
Pumping Unit:        None 
 
Status:         Injection Well 
 

 
 
 
 
 
 
 
 
 



 
 

Daily Activity Summary 
 
 
 
 
Wednesday 
September 14, 2022 70°F – Partly Cloudy – Smokey – NW wind @ 10 mph. 
 Began operations @ 3:00 pm. Moved in and rigged up 

Liquid Gold Well Service Rig No. 6. Unseat 4 ½” x 2 3/8” 
AD-1 packer. Trip 107 joints of 2 3/8”, 4.7#/ft, J55, API 
out of hole. Strapped out of the hole. 4 ½” x 2 3/8” AD-1 
packer looked good. Shut down operations @ 7:00 pm 

 
 Total Rig Hours: 4hrs x $260.00 = $1,040.00 
 Pickup Travel: 1 hr x 1 hr x $45.00/man $135.00 
   
 Environmental   = $50.00 
 Fuel Surcharge: 10%  = $104.00 
 
  Total Costs   = $1,279.00 
 
Thursday 
September 15, 2022 60°F – Smokey – Partly Cloudy – Very little wind 
 Began operations @ 8:00 am. Moved in circulating tank 

and power swivel. Haul H2O into location to fill tanks 
and clean well out to total depth: 3451’. Ran 109 – 2 3/8”, 
4.7#/ft, J55, 8rd with 3 7/8” bit to clean out well to total 
depth 3451’. Tubing as follows: 

 
 1 – 3 7/8” bit    = 2.50’ 
 1 – 2 3/8” seating nipple  = 1.10’ 
 109 – 2 3/8”, 4.7#/ft, J55 8rd 

ST&C     = 3417.30’ 
 
   Total String  = 3420.90’ 
   KB = 3.0  = 3.0’ 
       3423.90’ 
 
 
 
 1 – 3 7/8” bit    = 2.50’ 
 1 – 3 7/8” x 2 3/8” change over = 1.10’ 
 
 109 – 2 3/8”, 4.7#/ft, J55, 8rd 
 ST&C     = 3417.30’ 
 
   Total String  = 3420.90’ 
   KB   = 3.00’ 
       3423.90’ KB 
 

Out 

In 



 Finish hauling equipment and H2O into circulating tanks. 
Need to clean out 27’ out of open hole. 

 
 
 
 
Thursday 
September 15, 2022 64°F – Smokey – Slight rain @ 3:00 pm. 
 Tagged tubing @ 3424’ KB. Cleaned out 3 7/8” hole from 

3424’ to 3451’. Hard drilling. Could be drilling on float 
collar from 4 ½” casing. Total depth by operator 3451’ 
KB. Shut down operations @ 6:00 pm. 

 
 Total Rig Hours: 10 hrs x $260.00 = $2,600.00 
 Daily Pickup: 2 trucks x $60.00 = $170.00 
 Pickup Travel: 2 hrs x $45.00/man = $270.00 
 Fuel Surcharge: 10%  = $370.00 
 Environmental & Safety  = $50.00 
 Supervisor/Tool Pusher  = $350.00 
 Pump and Tank   = $550.00 
 Power Swivel    = $550.00 
 Bit Sub    = $50.00 
 3 7/8” Bit    = $200.00 
 Trailer Rental   = $100.00 
 Pipe Dope    = $25.00 
   Total Costs  = $5,235.00 
 
 Other Costs 
 Winch Truck: $165.00/hr 5 x $165.00 $825.00 
 Tanker: 2 hrs x $165.00/hr  = $330.00 
 Vacuum Truck: $145.00/hr x 2 hrs = $290.00 
 Environment Safety   = $75.00 
 Fuel Surcharge   = $144.00 
       $1,664.50 
 
 Consulting: $1500/2   = $750.00 
 Mileage: 60 miles x $1.00  = $60.00 
       $810.00 
 
  Total Daily Costs  = $7,709.50 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

 
 
Friday 
September 16, 2022 55°F – Little Smokey – Little wind – Slight rain 
 Began operations @ 8:00 am. Circulate & clean out well 

bore. Continue to torque up 3451’. Lose approximately 5 
- 6 bbls of H2O overnight and while cleaning well bore. 
Drill on float collar on bottom & finish cleaning well bore. 
Trip out 109 – 2 3/8”, 4.7#/ft, J55, 8rd joints of tubing 
with 3 7/8” bit. Remove bit and change over and trip in 
hole with 107 – 2 3/8”, 4.7#/ft, J55, 8rd joints of tubing 
with 4 ½” x 2 3/8” AD-1 packer. Shut down operations @ 
3:30 pm. 

 
 Total Rig Hours: 7 1/2hrs x $260.00 = $1,950.00 
 Daily Pickup: 2 trucks = 2hrs x $60.00 $120.00 
 Pickup Travel: 2hrs x $45.00/man = $270.00 
 Fuel Surcharge: 10%  = $305.00 
 Environmental & Safety  = $50.00 
 Supervisor & Tool Pusher  = $350.00 
 Pump and Tank   = $550.00 
 Power Swivel    = $550.00 
 Change Over for Bit   = $50.00 
 Wellhead Rubber   = $300.00 
 Trailer    = $100.00 
 Pipe Dope    = $25.00 
  Total Daily Costs  = $4,620.00 
 
 1 day consulting: $1500/2   = $750.00 
 Mileage: 60 miles x $1.00  = $60.00 
       $810.00 
 
  Total Costs   = $5,430.00 
 
 
 
Monday 
September 19, 2022 60°F – Partly Cloudy  
 Began operations @ 8:00 am. Well on a vacuum. Set 4 ½” 

x 2 3/8” AD-1 packer with 15,000#/s over string weight. 
Tubing string as follows: 

 
 1 – 4 ½” x 2 /38” AD-1 Packer = 2.50’ 
 1 – 2 3/8” Seating Nipple  = 1.10’ 
 
 107 joints 2 3/8”, 4.7#/ft, J55 
 8rd, ST&C    = 3366.36’ 
 
  Total String   = 3369.96 
 
   KB   = 3.00’ 



  Packer set @   = 3372.96’ KB 
 
  
 

Pressure tested and pressure up backside to 500#/s. Held 
OK. Acidized well with 100 gallons 28 Hcl. Acid job as 
follows: 
 
Acid Job = 1000 gallons 28% Hcl 
 
Pumped 1.0 bbls acid @ 1.5 bbl/min @ 500#/s 
Pumped 2.3 bbls acid @ 1.5 bbl/min @ 750#/s 
Pumped 10 bbls acid @ 1.5 bbl/min @ 1000#/s 
Pumped 10 bbls acid @ 1.5 bbl/min @ 1000#/s 
     Total 23.8 bbls acid 
 
Pumped 5.0 bbls of water after acid job. Shut down for 5 
minutes and pressure dropped form 1000#/s to 500#/s. 
 
Over-Displaced Acid job with 35 bbls as follows: 
 
Pumping @ 3.0 bbls/min @ 1250#/s 10 bbls displaced 
 
Pumping @ 3.0 bbls/min @ 1500#/s 10 bbls displaced 
 
Pumping @ 3.0 bbls/min @ 1750#/s 10 bbls displaced 
 
Pumping @ 3.0 bbls/min @ 1850#/s 5 bbls displaced 
 
    Total 35.0 bbls displaced 
 
Instant Shut in  = 1500#/s 
5 min shut in  = 1100#/s 
10 min shut in = 900#/s 
15 min shut in = 800#/s 
 
Well flowed back 11.0 bbls after acid job. Tripped in with 
3 7/8” bit and sub and tagged on the 100th joint. Tubing 
string as follows: 
 
1 – 3 7/8” Bit    = 2.50’ 
1 – 3 7/8” x 2 3/8” changeover sub = 1.10’ 
 
110 joints of 2 3/8” x 4.7#/ft, J55 
8rd, ST&C Tubing   = 3460.70’ 
      3464.30’ 
   3’ KB  = 3.00’ 
  Total String  = 3467.30’ KB 
 
Drilled down on the 110th joint. Drilled fairly easy with a 
few tight spots. Shut down operations @ 6:00 pm 
 
 



 
 
 
 
 
Total Rig Hours: 10hrs x $260.00 = $2,600.00 
2 Trucks: 2 x $60.00   = $120.00 
Pickup Travel: 2 hrs x $45.00/man = $270.00 
Fuel Surcharge: 10%  = $370.00 
Environmental & Safety  = $50.00 
Supervisor & Tool Pusher  = $350.00 
New 3 7/8” Bit   = $1,400.00 
Pump and Circulating Tank = $550.00 
Power Swivel    = $550.00 
Trailer    = $100.00 
Tubing Wiper Rubber  = $25.00 
Bit Changeover 3 7/8” x 2 3/8” = $50.00 
Pipe Dope    = $25.00 
1 – 4 ½” AD-1 Packer (Acid Job) = $250.00 
      $6,710.00 
 
1000 gallon 28% Hcl Acid Job 
 
1 – Acid Pump Truck  = $1,600.00 
1 – Bulk Acid Truck   = $750.00 
Bulk Mileage: 4.00/mile  = $160.00 
1000 gallons 28% Acid $3.25/gallon $3,250.00 
Additives    = $549.50 
Fuel Surcharge: 10%  = $301.00 
Environmental   = $75.00 
2 Travel $45.00/man   = $90.00   
      $7,164.50 
 
1 day Consulting: $1500/2  = $750.00 

       Mileage: 60 miles x $1.00  = $60.00 
             $810.00 
 
         Total Daily   = $14,684.50 
 
 
Tuesday 
September 20, 2022     49°F – Partly Cloudy – Wind from N to NW. 
       Began operations @ 8:00 am. Picked up 111 joint and  
       drilling. Tubing string as follows: 
  
       1 – 3 7/8” Bit    = 2.50’ 
       1 – 3 7/8” x 2 3/8” change over = 1.10’ 
       111 joints 2 3/8” x 4.7#/ft 
       J55, 8rd, ST&C Rge 3  = 3492.28’ 
 
        Total String   = 3495.88’ 
         3.0 KB   = 3.00’ 
             3498.88’ KB 



 
        
 

Drilled to total depth 3498.88 KB. Drilling fairly well. 
 Drilling slows down after a break. Have not lost volume. 
 Drilled to total depth 3499’ KB Shut down operations @ 
 5:30 pm 

 
       Total Rig Hours: 9 ½ hrs x $260.00 = $2,410.00  
       Pickup: 2 trucks x $60.00  = $120.00 
       Pickup Travel: 2 hrs x $45.00/hr/man $270.00 
       Fuel Surcharge: 10%  = $357.00 
       Environmental & Safety  = $50.00 
       Supervisor/Tool Pusher  = $350.00 
       Pump and Tank   = $350.00 
       Power Swivel    = $550.00 
       Trailer    = $100.00 
       BA Sub and Cross Over  = $50.00 
       Pipe Dope    = $25.00 
             $4,892.00 
 
       Consulting: $1500/2   = $750.00 
       Mileage: 60 miles x $1.00  = $60.00  
             $810.00 
 
         Total Costs  = $5,702.00 
 
Wednesday 
September 21, 2022     32°F – Sunny – No Wind 
 Began operations @ 8:00 am. Circulated and clean open 

hole to 3499’ KB by operator. Circulated hole 30 minutes 
to clean to total depth. Tripped 3 7/8” bit and tubing out 
of hole. Tripped in 4 ½” x 2 3/8” AD-1 packer for acid 
job. Tubing string as follows: 

 
 1 – 4 ½” x 2 3/8” AD-1 Packer = 2.50’ 
 1 – Seating Nipple   = 1.10’ 
 
 107 joints 2 3/8”, 4.7#/ft, J55, 8rd 
 Tubing    = 3366.36’ 
 
  Total String   = 3369.96’ 
   KB   = 3.00’ 
       3372.96 KB 
 
 Circulated corrosion inhibitor on the backside. Set 4 ½” x 

2 3/8” AD-1 packer set @ 3372.96 KB with 15,000 #/s over 
string weight. Pressure up backside to 500#/s. Held OK. 
Need to repair pump truck. Shut down operations @ 5:00 
pm. 

 
 Total Rig Hours: 9 hrs x $260.00 = $2,340.00 
 Daily Pickup: 2 trucks x $60/truck = $120.00 



 Pickup Travel: 2 hrs x $45.00/man = $270.00 
 Fuel Surcharge: 10%  = $289.00 
 Environmental & Safety  = $50.00 
 Supervisor/Tool Pusher  = $350.00 
 Pump and Tank   = $550.00 
 Power Swivel    = $200.00 
 Redress 4 ½” AD Packer  = $500.00 
 Bit Crossover Sub   = $50.00 
 Dope     = $25.00 
 Trailer    = $100.00 
   Total Daily Costs = $4,844.00 
 
 Other Costs 
 1 Pump Truck   = $750.00 
 Vacuum Truck: 2 hrs x $145/hr = $290.00 
 Environmental: $75.00/day  = $75.00 
 Fuel Surcharge: 10%  = $104.00 
   Total Costs  = $1,219.00 
 
 1 day Consulting: $1500/2  = $750.00 
 Mileage: 60 miles x $1.00  = $60.00 
   Total Costs  = $810.00 
 
   Total Daily Costs = $6,873.00 
 
Thursday 
September 22, 2022 46°F – Cloudy – Slight Rain – Wind from SW 
 Began operations @ 10:00 am. Moved in and rigged up 

Liquid Gold Well Service Acid Bulk Truck and Pump 
Truck. Acidized well with 1000 gallons 28% Hcl. 

 Acid job as follows: 
  
 1000 gallons 28% Hcl Acid 
   23.8 bbls of Acid 
   13.55 bbls of tubing volume 
 
 Began job @ 10:52 am: 
 
 Pumped 28.0 bbls of acid from 300#/s to 800#/s @ 1.5 

bbls/minute 
 Finished pumping acid @ 800#/s @ 1.5 bbls/minute 
 Shut down and pressure dropped to 500#/s 
 
 Displaced 48.0 bbls as follows 
 
 Pumped 13.5 bbls 110#/s @ 1.6 bbls/minute 
 Over-displaced by 35bbls as follows 
 
 Pumped 5.0 bbls @ 1600#/s @ 3 bbls/minute 
 Pumped 10.0 bbls @ 1650#/s @ 3 bbls/minute 
 Pumped 10.00 bbls @ 1700#/s @ 3 bbls/minute 
 Pumped 10.0 bbls @ 1700#/s @ 3 bbls/minute 
 



 
 
 
 
 
Pumped 48.5 bbls displacement 

 
  Instant shut in = 1100#/s 
  5 min shut in  = 650#/s 
  10 min shut in = 350#/s 
  15 min shut in = 200#/s 
 
 Well in a vacuum. Rigged down Liquid Gold Well 

Service. Ran MIT test for state @ 3:00 pm. Pressured up 
backside to 345#/s. Slow leak. Moved packer and pulled 
15,000#/s over packer. Pressure tested to 350#/s. Failed 
test. Pulled tubing and packer to repair leak. Shut down 
operations @ 5:30 pm 

 
 Total Rig Hours: 7 ½ hrs x $260.00 = $1,950.00 
 Daily Pickup: 2 trucks x $60.00 = $120.00 
 Pickup Travel: 2 hrs x $45.00/man = $270.00 
 Fuel Surcharge: 10%  = $250.00 
 Environmental & Safety  = $50.00 
 Supervisor/Tool Pusher  = $350.00 
 Pump & Tank   = $500.00 
 Tailer     = $100.00 

Total Costs   = $3,640.00 
 

       Acid Job 
 
       1 Pump Truck   = $1,600.00 
       Bulk Acid Truck   = $750.00 
       Bulk Mileage: 4.05/miles  = $160.00 
       1000 Bulk Acid: 3.25/gallon  = $3250.00 

Additions    = $684.50 
Fuel Surcharge: 10%  = $280.50 
2 Vacuum Trucks: $145.00/load = $290.00 
Environmental & Safety  = $75.00 
 Total Costs   = $7,254.50 
 
MI Test 
Tanker Truck: 2 ½ hrs x $165.00 = $412.50 
Vacuum Truck: 2 ½ hrs x $145.00 = $290.00 
Pickup: 1 truck x $60.00  = $60.00 
Travel: 1 hr x $45.00/man  = $90.00 
Fuel Surcharge: 10%  = $70.00 
 Total Costs   = $922.50 
 
1 day Consulting: $1500/2  = $750.00 
Mileage: 60 miles x $1.00  = $60.00  
 Total Costs   = $810.00 
 



 Total Costs   = $12,627.00 
 
 
 

Friday 
September 23, 2022     55°F – Clear – Slight wind from the East 
 Began operations @ 8:00 am. Tripped 2 3/8”, 4.7#/ft, J55, 

8rd, with 4 ½” scraper to 3373’ KB. Added 10’ tubing sub 
and cleaned to 3383 KB. Dropped standing valve and 
pressured tubing to 500#/s. Slow leak. Pressure testing 
tubing to 1000#/s. Could not find hole. Ran 45 joints, ran 
24 joints and ran 12 joints would hold 1000#/s and slowly 
leak off. Ran 2 more joints would not hold. Ran 83 joints 
into hole. Shut down operation for night. Did not find 
tubing leak. Shut down operations @ 4:00 pm. 

 
 Total Rig Hours: 8 hrs x $260.00 = $2080.00 
 Daily Pickup: 2 hrs @ $60.00 = $120.00 
 Pickup Travel: 2 hrs x $45.00/man = $270.00 
 Fuel Surcharge: 10%  = $208.00 
 Environmental and Safety  = $50.00 
 Supervisor/Tool Pusher  = $350.00 
 Redress 4 ½” AD-1   = $500.00 
 4 ½” Scraper    = $150.00 
 3 7/8” Bit on Scraper  = $200.00 
 Trailer    = $100.00 
 Pipe Dope    = $25.00 
  Total Costs   = $4,053.00 
 
 1 day Consulting: $1500/2  = $750.00 
 Mileage: 60 miles x $1.00  = $60.00 
       $810.00 
 
  Total Costs    $4,863.00 
 
Tuesday 
September 27, 2022 82°F – Clear – Wind from South 8 -10 mph 
 Tripping in hole and pressuring tubing to find leak. 

Pressured to 2000#/s and Held OK. Added 2 joints and 
pressured to 2000#/s. Slow leak. Found leak on the 100th 
joint. Very small leak. Could not find without pressure on 
tubing. Tripped 2 3/8” x 4.7#/ft, J55 with 4’6” packer. 
Fished standing valve with sand line. Tubing string as 
follows. Replace 110 joint was 31.70’ with a new joint of 
31.60’. 

 
 1 – 4 ½” AD-1 Packer  = 2.50’ 
 1 – 2 3/8” Seating Nipple  = 1.10’ 
 
 107 joints 2 3/8”, 4.7#/ft, J55 
 8rd tubing    = 3366.26’ 
 
  Total String   = 3369.86 Gr 



 
  3.0’ KB   = 3.0’ 
       3372.86 KB 

 
 
Filled the backside with produced H2O. Ran MIT on well 
as follows 
 
MIT Test 
Began @ 4:32 pm 
 
Time  Pressure Time Sch 

 4:32 pm 360#/s  0 
 4:37 pm 360#/s  4:37  5 minutes 
 4:42 pm 360#/s  4:42  10 minutes 
 4:47 pm 360#/s  4:47 15 minutes 
 
 MIT Passed 
 
Tuesday 
September 27, 2022 83°F – Sunny – 5 -10 mph from SW 
 Passed MIT test. Shut down operations @ 5:00 pm 
 
 Total Rig Hours: 9hrs x $260.00 = $2,340.00 
 Daily Pickup: 2 trucks x $60.00 = $120.00 
 Pickup Travel: 2 hrs x $45.00/man = $270.00 
 Fuel Surcharge: 10%  = $249.00 
 Environmental & Safety  = $50.00 
 Supervisor/Tool Pusher  = $350.00 
 Water Truck: 2 hrs x $75.00 = $150.00 
 Pipe Dope    = $25.00 
 Redress 4 ½” AD-1 (new rubber,     

shewing and labor)   = $200.00 
 Total Costs   = $3,704.50 
 
Consulting: $1500/2   = $750.00 
Mileage: 60 miles x $1.00  = $60.00 
      $810.00 
 
 Total Cost   = $4,514.50 

 
Wednesday 
September 28, 2022     56°F – Sunny – Slight wind @ 5-10 mph from S 
 Began operations @ 8:00 am. Circulating hole with fresh 

water and corrosion inhibitor. Set 4 ½” x 2 3/8” AD-1 
with 12,000#/s over string weight. Test MIT and lost a few 
pounds. Pulled 22,000#/s over string weight. Ran MIT 
test for State Inspector Gary Klotz 

 
 Time  Pressure Elapsed Time 
 9:56 am 378#/s  0 
 10:01 am 375#/s  5 min 
 10:06 am 375#/s  10 min 



 10:11 am 375#/s  15 min 
 
 Passed MIT @ 10:11 am. Passed by State of MT 

Inspector Gary Klotz. Rigged down Liquid Gold Well 
Service. Moved rig to yard. Shut down operations @ 
11:00 am 

 
 Total Rig Hours: 3 hrs x $260.00 = $780.00 
 Daily Pickup: 2 hrs x $60.00 = $120.00 
 Rig Travel: 3 ½ hrs x $45.00/man = $785.00 
 Fuel Surcharge: 10%  = $158.00 
 Environmental & Safety  = $50.00 
 Supervisor/Tool Pusher  = $350.00 
 Water Truck: 2 hrs x $75.00 = $150.00 
  Total Costs   = $393.00 
 
 Consulting: $1500/2   = $750.00 
 Mileage: 60 miles x $1.00  = $60.00 
       $810.00 
 
  Total Costs   = $3,203.00 
 
 
 
 Total Workover Costs  = $66,885.00 
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Attachment C 
Well Construction Conversion Information 

 

 
CONTENTS 

1. Part I. Well Schematic Diagram (40 CFR § 144.52) 2 
2. Part II. Well Construction or Conversion Procedures (40 CFR § 

144.52) 3 
 

 

FIGURES 

Figure 01. Well Jody Field 34-1 Well Schematic 
Figure 02. Well Jody Field 34-2 Well Schematic 
 

EXHIBITS 

A. Well Records for Jody Field 34-1 and Jody Field 34-2 
B. Well Records for Jody Field 14-34 and Jody Field 4-1A 
C. WatchDog® Monitoring System Specifications 
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Ramboll - Montalban Oil & Gas Operations, Inc. 
Area-Wide Class V UIC Application 
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Attachment B 
Geological and Geophysical Information 

 

 
 
 
 
 
 
 
 
 

 
EXHIBIT A 
Well Records for Jody Field 34-1 and Jody Field 34-2 
 

  



 
 
 
 
 

 

 

Engineering Completion 
Report 

 
 
 
 
 
 
 
 
 
 
 
 

Montalban Oil & Gas Operations Inc 
MOGO/Jody Field 34-1 

NWNW – Section 34-T29N-R6W 
(2310’ FSL – 990’ FWL) 

Pondera County, Montana 
API #25-073-21838 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Altamont Oil & Gas Inc 
Patrick M. Montalban 
Petroleum Consultant 

PO Box 488 
Cut Bank, MT 59427 

 
 
 



 
 

Resume 
 
 
 
 
 
Spud Date:        August 28, 2008 

 
Completion Date:       May 6, 2008 
 
Status:         Madison Sun River Dolomite   
         Injection Well 
 
Elevation:        4071’ GR  4076’ KB 
 
Total Depth:        3540’ Driller 3539’ Logger 
         4 ½” set @ 3540’ Float Collar 3495’ 
 
Hole Size:        8 ¾” (0 – 679’) 6 ¼” (679’ – 3540’) 

          
Casing Size: 7”, 17#/ft, Ltd, ST&C, set @ 674.94’ KB 

w/175 sacks Class G Cement 
 4 ½”, 105#/ft, SPI, J55, ST&C, Rge 3 set 

@ 3539.71 KB w/100 sacks Class G 
Cement. Float collar @ 3495.42 KB 

 
 
Perforations:        3428’ – 3432’ = 4 SPF = 3 1/8” HSC 
         3442’ – 3446’ = 4 SPF = 3 1/8” HSC 
         3440’ – 3442’ = 4 SPF = 3 1/8” HSC 
         3448’ – 3452’ = 4 SPF = 3 1/8” HSC 
         3452’ – 3466’ = 4 SPF = 3 1/8” HSC 
         3470’ – 3480’ = 4 SPF = 3 1/8” HSC 
         3480’ – 3490’ = 4 SPF = 3 1/8” HSC 
         3490’ – 3493” = 4 SPF = 3 1/8” HSC 
      New Perforations 3448’ – 3474’ = 4 SPF = 3 1/8” Exp.  
         3474’ – 3506’ = 4 SPF = 3 1/8” Exp. 
         3506’ – 3538’ = 4 SPF = 3 1/8” Exp. 
 
Bridge Plug:        None 
 
Tubing:        105 joints 2 3/8”, 4.7 #/ft, J55. 8rd, 

       ST&C set @ 3398.58’ with 4 ½’ x 2  
       38” ADI 

 
Seating Nipple:       None 

 
Rods: None 
 
Pump:         None 
 
Pumping Unit:        None 
 

 
 
 



 
 
 

Daily Activity Summary 
 
 
 
 
Wednesday 
September 2, 2022 70°F – 95°F Clear Sky. 30 mph from the west. 
 Began operations @ 9:00 am.  

Moved in and rigged up Liquid Gold Well Service Rig 
No. 6. Haul in and set circulating tank and power swivel. 
Rigged up 2:30 pm. Unseat 4 ½” x 2 3/8” AD-1 packer 
unseated @ 3:00 pm. Pack off tubing. Start and go 
through circulating pump. Shut down operations due to 
high winds 30-40 mph. Shut down operations @ 3:30 pm. 

 
 Total Rog Hours: 6 ½ hrs x $260.00= $1,690.00 
 Travel Time: (2 Trucks) (per man) = $180.00 
 Tracking Costs: 
 Pickup Costs: 2 trucks x $60.00  =  $120.00 
 Fuel Surcharge: 10%   = $169.00 
 Environmental Safety   =  $50.00 
 Tool Pusher      $350.00 
 Extra Labor: 1 man x $45.00/hr  =  $292.50 
       $2,851.50 
 
 Winch Truck: 3 hrs x $165.00  =  $495.00 
 2 hrs Tanker: 2 x $165.00   =  $330.00 
 1 Pickup: ($60 per unit)  = $60.00 
 Fuel Surcharge: 10%   = $82.50 
 Pump Truck Mileage: 40 miles x $4.00  $160.00 
 1 Travel per Man: 2 x $45.00 = $90.00 
       $1,217.50 
 
 1 day Consulting = 1500/2   =  $750.00 
 Mileage: 60 miles x 1.00  = $60.00 
       $810.00 
 
 Total Daily Costs    = $4,879.00 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
Thursday 
September 8, 2022 56°F – Cloudy Sky – 10-15 mph wind from North 
 Began operations @ 8:00 am.         Well 

flowed and equalized on the backside. Pulled and 
strapped 2 3/8”, 4.7#/ft tubing out of the hole. Pulled 105 
joints 2 3/8”, 4.7#/ft with 4 ½” x 2 3/8” AD-1 Packer. 
Tubing tally as follows 

 
 1 – 4 ½” x 2 3/8” AD-1 Packer = 2.50’ 
 1 – 2 3/8” seating Nipple  = 1.10’ 
 
 105 joints 2 3/8”, 4.7#/ft, J55, 8rd = 3391.98’ 
 
 Total     = 3395.58’ 
 
 KB     = 3.0 
 Total String    = 3398.58’ KB 

 
       Stop and pick up 2 joints of 2 3/8” tubing. Tagged as 
       follows and slowly circulated to T.D. 
 
             3398.58’ KB 
       2 joints of 2 3/8” tubing  = 62.90’ 
             3461.48’ KB 
 
       Stop and pick up 1 joint of 2 3/8” tubing 
 
       1 joint of 2 3/8” tubing  = 31.45’ 
       Total 108 joints  
       Total Tubing    = 3492.93’ KB 
 
       48°F – Raining and very cloudy @ 2:00 pm. 
       Tagged @ 3461’ KB and circulated to total depth 3493’  
       KB and recovered thick black oily sulphur water with  
       many solids. Circulated the last 15’ to total depth 3493’  
       KB. Well went on a vacuum and we lost 15 bbls in 1 
       hour from the circulating tank. Successful clean out  
       of the well. Shut down operations @ 6:00 pm. 
 
       Total Rig Hours: 10 hrs x $260.00 = $2,600.00 
       Travel Time: 4 men x 2 hrs x $45.00 =  $360.00 
       Trucking Costs 
       Pickup Costs: 2 trucks x $60.00  = $1,200.00 
       Circulating Tank: (Pump Tank)  =  $550.00 /day 
       Power Swivel: 1 x $250.00  =  $250.00 
       Fuel Surcharge: 10%  =  $315.00 
       Environmental & Safety   =  $50.00 
       Tool Pusher       $350.00 
       Swivel Delivery: 40 miles x $4.00  =  $160.00 
       3 7/8” Bit     =  $600.00 



       Bit Sub    = $50.00 
       Extra Labor: $45.00/hour x 10 hrs  =  $450.00 
       Circulating Rubber    = $300.00 
       Pipe Dope     = $25.00 
             $6,180.00 
 
       Vacuum Truck: 2 ½ hrs x $145.00  =  $362.50 
       1 Pickup    = $60.00 
       1 hr Travel per Man    = $90.00 
       Fuel Surcharge    = $36.25 
       Total      $548.75 
      
       1 day Consulting: 1500/2   = $750.00 
       Mileage: 60 miles x $1.00  = $60.00 
             $810.00 
 
       Total      $7,538.75 
 
 
Friday 
September 9, 2022     43°F – Raining and cold – NW wind from NW 
       Began operations @ 8:00 am. Ran 4 ½” x 2 3/8” AD-1  
       packer with 105 joints of 2 3/8”, 4.7#/ft tubing. Tubing  
       string as follows: 
    
       1 – 4 ½” x 2 3/8” AD-1 Packer = 2.50’ 
       1 – 2 3/8” Seating Nipple  = 1.10’ 
        
       105 joints 2 3/8”, 4.7#/ft, J55 
       8rd ST&C Tubing   = 3391.98’ 
 
       Total String    = 3395.58’ 
 
       KB     = 3.00’ 
       Total String KB   = 3398.58’ KB 
 
       Moved in and rigged up Liquid Gold Pump and   
       Transport Truck. Pressure up backside to 500#/s.  
       Acidized well with 1000 gallons of 28% Hcl (23.8 bbls) 
       Acid job as follows: 
 
       Pumped acid @ 1000#/s to load perforations 
       Pumped 23.8 bbls Hcl acid @ 1000 bbls @ 1 bbl/minute 
       Pumped displacement @ 
        Pumping – 2.0 bbls/minute @ 1200#/s 
        Pumping – 3.0 bbls/minute @ 1750#/s 
        Pumping – 3.0 bbls/minute @ 1100#/s 
        Over displaced by 30.0 bbls 
       Instant shut in Pressure = 1000#/s 
       5 minute shut in Pressure = 100#/s 
       7 minute shut in Pressure = 0#/s 
         



       Well on a vacuum. Unseat 4 ½” x 2 3/8” AD-1 Packer  
       and pulled 105 joints of tubing. Pick up 3 7/8” bit and  
       sub and ran tubing string as follows: 
  
       1 – 3 7/8” bit and bit sub  = 1.25 
       108 joints 2 3/8 “, 4.7#/ft 
       J55, 8rd, ST&C   = 3492.93’ 
       Total String    = 3494.18’ 
 
       Pick up 1 joint 2 3/8” tubing = 31.45 
       Total string = 109 joints 
             3525.63 Gr 
 
       Add KB    = 3.0’ 
             3528.63 KB 
 
       Tagged float collar @ 3492.93 KB. Picked up power  
       swivel and began to drill float collar @ 3:00 pm. Drilled  
       from 3 7/8” from 3:00 pm to 5:30 pm. Shut down  
       operations @ 5:30 pm 
 
       Total Rig Hours: 9 hrs x $260.00  = $2,470.00 
       Pickup: 2 trucks x $60.00   = $120.00 
       Pickup Travel: 2 hrs x $45.00 per man = $270.00 
       Fuel Surcharge: 10%   = $357.00 
       Environmental & Safety   = $50.00 
       Supervisor: $350.00 per day = $350.00 
       Pump Tank: $550.00 per day  = $550.00 
       Power Swivel: $550.00 per day = $550.00 
       4 ½” AD-1 Packer: Rental 1 day x $250 = $250.00 
       Crossover Sub    = $50.00 
        Total Rig Costs   = $5,017.00 
 
       Acid Job = 1000 gallons 28% Hcl 
 
       Acid Pump Truck    = $1,600.00 
       Pump Truck Mileage   ------- 
       Bulk Acid Truck: $750 per day  =  $750.00 
       Mileage Bulk truck: $4.00/mile x 40 miles $160.00 
       1000 gallons 28% Hcl   = $3,250.00 
       Additives     =  $489.50 
       1 Pickup: $60.00 per day   =  $60.00 
       Fuel Surcharge: 10%   =  $249.50 
       Environmental & Safety   =  $75.00 

Total Costs     =  $6,779.00 
 
        Total Rig Costs  = $11,796.00 
 
       Consulting: $1500per day/2  =  $750.00 
       Mileage: 60 miles x $1.00   = $60.00 
             $810.00 
         Total    $12,606.00 
          



 
 
Monday 
September 12, 2022     59°F – Very Smokey – North/North West wind 15 mph. 
       Began operations @ 8:00 am. Rigged up power swivel  
       and drilling equipment. Drilled from 9:00 am – 10:30  
       am. Drilled out 4 ½” float collar @ 10:30 am. Drilled 3  
       7/8” hole from 3495’ to 3528.63’. Picked up 110th joint  
       and drilled from 3528.63’ to 3538.63’ from 10:30 am to  
       12:00 pm. Drilled 3 7/8” hole from 3583.63’ to 3543’. 
       Tag guide shoe. Began to torque up 3 7/8” bit. Total  
       depth @ 3543’ KB by rig operators. Circulate and clean 
       hole. Total pipe tally below: 
 
       1 – 3 7/8” bit and bit sub   = 1.25’ 
 
       Ran 109 2 3/8”, 4.7#/ft, J55, 8rd 
       ST&C Rge 3    = 3524.38’ 
 
         Total String  = 3525.63’ 
 
       Add KB = 3’    = 3.00’ 
             3528.63’ 
 
       Picked up 110 joints = 31.45’ 
       Drilled 14’ of the 110 joints  = 14.0’ 
 
         Total String   3542.63’ 
 
       Total depth 3543.0’ KB by rig operator. Circulated hole 
       clean for 1 hr. Hole clean. Tripped 110 joints out of the  
       hole. Pick up 3 7/8” bit and casing scraper. 
 
       69° - Very smokey – North/Northwest wind @ 15 mph  

      Trip 110 joints 2 3/8”, 4.7#/ft tubing into hole and tag  
      total depth 3543’ KB by operator. Circulated hole and  
      reciprocate a number of times from 3420’ – 3543’ KB.  
      Circulated tubing and rotate tubing and well cleaned  
      out to total depth with no fill. Lift tubing above 3420’.  
      Shut down operations @ 5:00pm. 

 
       Total Rig hours: 9hrs x $260.00 = $2,340.00 
       Daily Pickup: 2 trucks x $60.00 = $120.00 
       Pickup Travel: 2 hrs x $45/hr/man = $360.00 
       Fuel Charge: 10%   = $344.00 
       Environmental & Safety  = $50.00 
       Supervisor/Tool Pusher  = $350.00 
       Pump & Tank   = $550.00 
       Power Swivel    = $550.00 
       4 ½” Scraper    = $150.00 
       3 7/8” Bit for Scraper  = $200.00 
       Extra Labor: (1 guy) $45/hr  = $405.00 
       Bit Sub    = $50.00 



       Pipe Dope    = $25.00 
        Total Daily Costs  = $5,494.00 
 
       1 Day Consulting: 1500/2  = $750.00 
       Mileage: 60 miles x $1.00  = $60.00 
             $810.00 
 
        Total Daily Costs  = $6,304.00 
 
Tuesday 
September 13, 2022     59°F – Very Smokey – Very little wind 
       Began operations @ 11:00 am. Tripped to total depth 
       2543’ KB and tagged no fill. Rolled hole and circulated  
       well clean. Trip out of hole for perforating company.  
       Rigged up Nine Energy Service @ 2:00 pm. Ran 3.75”  
       gauge ring to total depth 3538’ KB. Perforated 3506’ –  
       3538’ = 4 SPF, 3 1/8” expendable gun. 32’ = 120 shots,  
       successful shooting. Perforated 3474’ – 3506’ = 4 SPF, 3 
       1/8” expendable gun. 32’ = 120 shots, successful   
       shooting. Perforated 3448’ – 3474’ = 4 SPF, 3 1/8”  
       expendable gun. 26’ = 96 shots, successful shooting.  
       Shot 90’ of the Sun River Dolomite Formation. Rigged  
       down Nine Energy Service. Tripped in _____ joints of 2  
       3/8” tubing with a 4 ½” x 2 3/8” SD-1 Packer with 3  
       joints of tail pipe. Tubing tally as follows: 
 
       1 – 4 ½” x 2 3/8” AS-1 Packer = 2.50’ 
       1 – 2 3/8” seating nipple  = 1.10’ 
 
       105 joints 2 3/8”, 4.7#/ft, J55, 8rd 
       ST&C Rge 3    = 3391.98’ 
        Total     3395.58’ 
       KB = 3’    = 3.0’ 
             3398.58’ 
       3 joints of tubing = total 108 joints = 94.35’ 
       3 joints of tubing below packer  
       Set @___     3492.93’ 
 
       Packer set @   3398.58’ KB 
 
       Set 4 ½” x 2 3/8” AS-1 Packer @ 3399’ KB. Shut down  
       operations @ 6:30 pm 
 
       Total Rig Hours: 7 ½ x $260.00 = $1,950.00 
       Daily Pickup: 2 hrs x &60.00 = $120.00 
       Pickup Travel: 2 hrs x $45.00/man = $270.00 
       Fuel Surcharge: 10%  = $250.00 
       Environmental & Safety  = $50.00 
       Supervisor/Tool Pusher  = $350.00 
       Pump & Tank   = $550.00 
       Pipe Dope    = $25.00 
         Total Costs  = $3,515.00 
 



       3 hours water tanker: 3 x $165.00 = $495.00 
       2 hours pickup: 2 x $45.00  = $90.00 
       1 pickup:    = $60.00 
       Fuel Surcharge: 10%  = $49.50 
       Environmental: $50.00/day  = $50.00 
             $744.50 
 
       Nine-CDK Perforating LLC 
       Perforated Madison Sun River Dolomite $28,770.00 
 
       1 day Consulting: 1500/2  = $750.00 
       Mileage: 60 miles x $1.00/mile = $60.00 
             $810.00 
 
         Total Daily Costs = $33,839.50 
 
 

Perforating Summary 
 

MOGO/Jody Fields 34-1 
SESESW Section 34-T28N-R6W 
Pondera County Montana 
 
No. 1 Perforated Interval 
Perforated Formation – Madison Sun River Dolomite 
Perforated Interval – 3506’ – 3538’ 
3 1/8” Expendable Gun = 33.2” Penetration .55 Diameter  
4 SPF = 120 Shots 
Collar Locator = 3503’7” 
Shot @ 3:21 pm 
Successful Shooting 
 
No. 2 Perforated Interval 
Perforated Formation – Madison Sun River Dolomite 
Perforated Interval – 3474’ – 3506’ 
3 1/8” Expendable Gun = 33.2 Penetration .55 Diameter on shot hole 
4 SPF = 120 Shots 
Collar Locator 3503’7” 
Shot @ 3:57 pm 
Successful Shooting 
 
No. 3 Perforated Interval 
Perforated Formation – Madison Sun River Dolomite 
Perforated Interval – 3448’ – 3474’ 
3 1/8” Expendable Gun = 33.2 Penetration .55 Diameter on shop hole 
4 SPF = 96 shots 
Collar Locator = 3445’7” 
Shot @ 4:29 pm 
Successful Shooting 
 
 
 
 



Wednesday 
September, 13, 2022     55°F – Very Smokey – Wind from NW @ 9 mph 
       Began operations @ 8:00 am. Moved in and   
       rigged up Liquid Gold Well Service Pump Truck  
       and Acid Transport. Pressured backside to   
       600#/s. Held OK. Began acid job @ 10:00 am.   
       Acidized well with 1000 gallons of 28% Hcl Acid  
        as follows: 
       Total Acid = 23.8 bbls Total displacement = 15.5   
       bbls. Load acid in tubing. Acid on perforation   
       with 13.5 bbls pumping @ 400#/s. Acid job as   
       follows: 
 
       Pumped 2.0 bbls/min @ 900#/s 
       Pumped 2.0 bbls.min @ 1000#/s 
       Pumped 23.8 bbls of acid and start displacement 
       Pumped 2.0 bbls/min @ 900#/s pumped 13.5 bbls  
       of displacement 
 
       Pumping 3.0 bbls/min @ 1400#/s  10 bbls over   
       displacement 
       Pumping 3.0 bbls/min @ 1500#/s  10 bbls over   
       displacement 
       Pumping 3.0 bbls/min @ 1000#/s  10 bbls over  
       displacement 
       Pumping 3.0 bbls/min @ 1000#/s 5 bbls over  
       displacement 
 
        Pumped 35.0 bbls over displacement 
 
       ISI = 600#/s 
       1 minute shut in = 100#/s 
       2 minute shut in = vacuum 
 
       Job ended. Moved out Liquid Gold Equipment 
       Unseat 4 ½” x 2 3/8” AD-1 Packer 
 
       1:00 pm – 59°F – Very Smokey  
       Tripped out 105 joints of  2 3/8” tubing. Remove   
       packer. Pickup rebuilt 4 ½” x 2 3/8” AD-1   
       packer. Ran tubing as follows: 
 
       1 – 4 ½” x 2 3/8” AD-=1 Packer = 2.50’ 
       1 – 2 3/8” Seating Nipple  = 1.10’ 
 
       105 joints 2 3/8”, 4.7#/ft, J55, 8rd 
       ST&C tubing    = 3391.58’ 
 
        Total String   = 3395.58’ 
         KB   = 3.0’ 
 
        Tubing set @ 3398.58’ KB 
 



       Rolled to casing with 50 bbls of corrosion    
       inhabitated water. Fluid clean. Landed 4 ½” x 2   
       3/8” AD-1 Packer with 13,000#/s over string   
       weight. Held OK. Ran MIT test on well as follows: 
 
       Time  Pressure Result 
       2:24 pm 450#/s  Held OK 
       2:29 pm 450#/s  Held OK 
       2:34 pm 450#/s  Held OK 
 
       Passed MIT test. Rigged down and moved Fields   
       #34-2. Shut down operations @ 3:00pm 
 
       Total Rig Hours: 7 hrs x $260.00 = $1,820.00 
       Daily Pickup: 2 trucks x $60.00 = $120.00 
       Pickup Travel: 1 hr x $45.00/man  = $135.00 
       Fuel Surcharge: 10%  = $237.00 
       Environmental & Safety  = $50.00 
       Supervisor    = $350.00 
       Pump & Tank   = $550.00 
       4 ½” Redress Packer   = $500.00 
       2” fill port part 3000#/s valve 
       For acid job & pressure handline = $540.00 
       4 ½” x 2 3/8” AD-1 for acid job = $250.00 
       Pipe Dope    = $25.00 
         Total Costs  = $4,442.00 
 
        Acid job 1000 gallons 28% Hcl 
 
       Acid Pump Truck   = $1,600.00 
       Bulk Acid Truck   = $750.00 
       Bulk Mileage    = $160.00 
       Bulk Acid 1000 gallons @  
       3.25 x 1000    = $3,250.00 
       Additives    = $704.50 
       Environmental: $75.00/day  = $75.00 
       1 Pickup    = $60.00 
       Fuel Surcharge: 10%  = $301.00 
         Total Costs  = $7,560.00 
 
       1 Day Consulting: 1500/2  = $750.00 
       Mileage: 60 miles x $1.00  = $60.00 
             $810.00 
 
         Total Daily Costs = $12,812.00 
 
 
       Total Workover = $77,979.25 
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Montalban Oil & Gas Operations Inc 
MOGO/Jody Field 34-2 

NENWSW – Section 34-T29N-R6W 
(2310’ FSL – 990’ FWL) 

Pondera County, Montana 
API #25-073-21838 

 
 
 
 

Lone Man Coulee Field 
 
 
 
 
 
 
 
 
 

 
 

Altamont Oil & Gas Inc 
Patrick M. Montalban 
Petroleum Consultant 

PO Box 488 
Cut Bank, MT 59427 

 
 
 



 
 

Resume 
 
 
 
 
 
Spud Date:        August 7, 2008 

 
Completion Date:       August 18, 2008 
 
Status:         Madison Sun River Dolomite   
         Injection Well 
 
Elevation:        4033’ GR  4038’ KB 
 
Total Depth:        3415’ Driller 3451’ Logger 
          
Hole Size:        8 ¾” (0 – 668’)  

6 ¼” (668’ – 3415’) 
3 7/8” (3415’ – 3451’) 
New Open Hole 

          
Casing Size: 7”, 17#/ft, Ltd, ST&C, set @ 664.30’ KB 

cemented w/260sacks Class G Cement 
 4 ½”, 10.5#/ft, API, J55, ST&C, Rge 3 

set @ 3418’ KB w/125 sacks Class G 
Cement.  

 
Perforations:        None 
 
Bridge Plug:        None 
 
Open Hole:        3418’ – 3499’ KB 
 
Tubing:        107 joints 2 3/8”, 4.7 #/ft, API, J55,  

       Rge set @ 3366.36   
   

Seating Nipple:       3365.16 KB 
 

Rods: None 
 
Pump:         None 
 
Pumping Unit:        None 
 
Status:         Injection Well 
 

 
 
 
 
 
 
 
 
 



 
 

Daily Activity Summary 
 
 
 
 
Wednesday 
September 14, 2022 70°F – Partly Cloudy – Smokey – NW wind @ 10 mph. 
 Began operations @ 3:00 pm. Moved in and rigged up 

Liquid Gold Well Service Rig No. 6. Unseat 4 ½” x 2 3/8” 
AD-1 packer. Trip 107 joints of 2 3/8”, 4.7#/ft, J55, API 
out of hole. Strapped out of the hole. 4 ½” x 2 3/8” AD-1 
packer looked good. Shut down operations @ 7:00 pm 

 
 Total Rig Hours: 4hrs x $260.00 = $1,040.00 
 Pickup Travel: 1 hr x 1 hr x $45.00/man $135.00 
   
 Environmental   = $50.00 
 Fuel Surcharge: 10%  = $104.00 
 
  Total Costs   = $1,279.00 
 
Thursday 
September 15, 2022 60°F – Smokey – Partly Cloudy – Very little wind 
 Began operations @ 8:00 am. Moved in circulating tank 

and power swivel. Haul H2O into location to fill tanks 
and clean well out to total depth: 3451’. Ran 109 – 2 3/8”, 
4.7#/ft, J55, 8rd with 3 7/8” bit to clean out well to total 
depth 3451’. Tubing as follows: 

 
 1 – 3 7/8” bit    = 2.50’ 
 1 – 2 3/8” seating nipple  = 1.10’ 
 109 – 2 3/8”, 4.7#/ft, J55 8rd 

ST&C     = 3417.30’ 
 
   Total String  = 3420.90’ 
   KB = 3.0  = 3.0’ 
       3423.90’ 
 
 
 
 1 – 3 7/8” bit    = 2.50’ 
 1 – 3 7/8” x 2 3/8” change over = 1.10’ 
 
 109 – 2 3/8”, 4.7#/ft, J55, 8rd 
 ST&C     = 3417.30’ 
 
   Total String  = 3420.90’ 
   KB   = 3.00’ 
       3423.90’ KB 
 

Out 

In 



 Finish hauling equipment and H2O into circulating tanks. 
Need to clean out 27’ out of open hole. 

 
 
 
 
Thursday 
September 15, 2022 64°F – Smokey – Slight rain @ 3:00 pm. 
 Tagged tubing @ 3424’ KB. Cleaned out 3 7/8” hole from 

3424’ to 3451’. Hard drilling. Could be drilling on float 
collar from 4 ½” casing. Total depth by operator 3451’ 
KB. Shut down operations @ 6:00 pm. 

 
 Total Rig Hours: 10 hrs x $260.00 = $2,600.00 
 Daily Pickup: 2 trucks x $60.00 = $170.00 
 Pickup Travel: 2 hrs x $45.00/man = $270.00 
 Fuel Surcharge: 10%  = $370.00 
 Environmental & Safety  = $50.00 
 Supervisor/Tool Pusher  = $350.00 
 Pump and Tank   = $550.00 
 Power Swivel    = $550.00 
 Bit Sub    = $50.00 
 3 7/8” Bit    = $200.00 
 Trailer Rental   = $100.00 
 Pipe Dope    = $25.00 
   Total Costs  = $5,235.00 
 
 Other Costs 
 Winch Truck: $165.00/hr 5 x $165.00 $825.00 
 Tanker: 2 hrs x $165.00/hr  = $330.00 
 Vacuum Truck: $145.00/hr x 2 hrs = $290.00 
 Environment Safety   = $75.00 
 Fuel Surcharge   = $144.00 
       $1,664.50 
 
 Consulting: $1500/2   = $750.00 
 Mileage: 60 miles x $1.00  = $60.00 
       $810.00 
 
  Total Daily Costs  = $7,709.50 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

 
 
Friday 
September 16, 2022 55°F – Little Smokey – Little wind – Slight rain 
 Began operations @ 8:00 am. Circulate & clean out well 

bore. Continue to torque up 3451’. Lose approximately 5 
- 6 bbls of H2O overnight and while cleaning well bore. 
Drill on float collar on bottom & finish cleaning well bore. 
Trip out 109 – 2 3/8”, 4.7#/ft, J55, 8rd joints of tubing 
with 3 7/8” bit. Remove bit and change over and trip in 
hole with 107 – 2 3/8”, 4.7#/ft, J55, 8rd joints of tubing 
with 4 ½” x 2 3/8” AD-1 packer. Shut down operations @ 
3:30 pm. 

 
 Total Rig Hours: 7 1/2hrs x $260.00 = $1,950.00 
 Daily Pickup: 2 trucks = 2hrs x $60.00 $120.00 
 Pickup Travel: 2hrs x $45.00/man = $270.00 
 Fuel Surcharge: 10%  = $305.00 
 Environmental & Safety  = $50.00 
 Supervisor & Tool Pusher  = $350.00 
 Pump and Tank   = $550.00 
 Power Swivel    = $550.00 
 Change Over for Bit   = $50.00 
 Wellhead Rubber   = $300.00 
 Trailer    = $100.00 
 Pipe Dope    = $25.00 
  Total Daily Costs  = $4,620.00 
 
 1 day consulting: $1500/2   = $750.00 
 Mileage: 60 miles x $1.00  = $60.00 
       $810.00 
 
  Total Costs   = $5,430.00 
 
 
 
Monday 
September 19, 2022 60°F – Partly Cloudy  
 Began operations @ 8:00 am. Well on a vacuum. Set 4 ½” 

x 2 3/8” AD-1 packer with 15,000#/s over string weight. 
Tubing string as follows: 

 
 1 – 4 ½” x 2 /38” AD-1 Packer = 2.50’ 
 1 – 2 3/8” Seating Nipple  = 1.10’ 
 
 107 joints 2 3/8”, 4.7#/ft, J55 
 8rd, ST&C    = 3366.36’ 
 
  Total String   = 3369.96 
 
   KB   = 3.00’ 



  Packer set @   = 3372.96’ KB 
 
  
 

Pressure tested and pressure up backside to 500#/s. Held 
OK. Acidized well with 100 gallons 28 Hcl. Acid job as 
follows: 
 
Acid Job = 1000 gallons 28% Hcl 
 
Pumped 1.0 bbls acid @ 1.5 bbl/min @ 500#/s 
Pumped 2.3 bbls acid @ 1.5 bbl/min @ 750#/s 
Pumped 10 bbls acid @ 1.5 bbl/min @ 1000#/s 
Pumped 10 bbls acid @ 1.5 bbl/min @ 1000#/s 
     Total 23.8 bbls acid 
 
Pumped 5.0 bbls of water after acid job. Shut down for 5 
minutes and pressure dropped form 1000#/s to 500#/s. 
 
Over-Displaced Acid job with 35 bbls as follows: 
 
Pumping @ 3.0 bbls/min @ 1250#/s 10 bbls displaced 
 
Pumping @ 3.0 bbls/min @ 1500#/s 10 bbls displaced 
 
Pumping @ 3.0 bbls/min @ 1750#/s 10 bbls displaced 
 
Pumping @ 3.0 bbls/min @ 1850#/s 5 bbls displaced 
 
    Total 35.0 bbls displaced 
 
Instant Shut in  = 1500#/s 
5 min shut in  = 1100#/s 
10 min shut in = 900#/s 
15 min shut in = 800#/s 
 
Well flowed back 11.0 bbls after acid job. Tripped in with 
3 7/8” bit and sub and tagged on the 100th joint. Tubing 
string as follows: 
 
1 – 3 7/8” Bit    = 2.50’ 
1 – 3 7/8” x 2 3/8” changeover sub = 1.10’ 
 
110 joints of 2 3/8” x 4.7#/ft, J55 
8rd, ST&C Tubing   = 3460.70’ 
      3464.30’ 
   3’ KB  = 3.00’ 
  Total String  = 3467.30’ KB 
 
Drilled down on the 110th joint. Drilled fairly easy with a 
few tight spots. Shut down operations @ 6:00 pm 
 
 



 
 
 
 
 
Total Rig Hours: 10hrs x $260.00 = $2,600.00 
2 Trucks: 2 x $60.00   = $120.00 
Pickup Travel: 2 hrs x $45.00/man = $270.00 
Fuel Surcharge: 10%  = $370.00 
Environmental & Safety  = $50.00 
Supervisor & Tool Pusher  = $350.00 
New 3 7/8” Bit   = $1,400.00 
Pump and Circulating Tank = $550.00 
Power Swivel    = $550.00 
Trailer    = $100.00 
Tubing Wiper Rubber  = $25.00 
Bit Changeover 3 7/8” x 2 3/8” = $50.00 
Pipe Dope    = $25.00 
1 – 4 ½” AD-1 Packer (Acid Job) = $250.00 
      $6,710.00 
 
1000 gallon 28% Hcl Acid Job 
 
1 – Acid Pump Truck  = $1,600.00 
1 – Bulk Acid Truck   = $750.00 
Bulk Mileage: 4.00/mile  = $160.00 
1000 gallons 28% Acid $3.25/gallon $3,250.00 
Additives    = $549.50 
Fuel Surcharge: 10%  = $301.00 
Environmental   = $75.00 
2 Travel $45.00/man   = $90.00   
      $7,164.50 
 
1 day Consulting: $1500/2  = $750.00 

       Mileage: 60 miles x $1.00  = $60.00 
             $810.00 
 
         Total Daily   = $14,684.50 
 
 
Tuesday 
September 20, 2022     49°F – Partly Cloudy – Wind from N to NW. 
       Began operations @ 8:00 am. Picked up 111 joint and  
       drilling. Tubing string as follows: 
  
       1 – 3 7/8” Bit    = 2.50’ 
       1 – 3 7/8” x 2 3/8” change over = 1.10’ 
       111 joints 2 3/8” x 4.7#/ft 
       J55, 8rd, ST&C Rge 3  = 3492.28’ 
 
        Total String   = 3495.88’ 
         3.0 KB   = 3.00’ 
             3498.88’ KB 



 
        
 

Drilled to total depth 3498.88 KB. Drilling fairly well. 
 Drilling slows down after a break. Have not lost volume. 
 Drilled to total depth 3499’ KB Shut down operations @ 
 5:30 pm 

 
       Total Rig Hours: 9 ½ hrs x $260.00 = $2,410.00  
       Pickup: 2 trucks x $60.00  = $120.00 
       Pickup Travel: 2 hrs x $45.00/hr/man $270.00 
       Fuel Surcharge: 10%  = $357.00 
       Environmental & Safety  = $50.00 
       Supervisor/Tool Pusher  = $350.00 
       Pump and Tank   = $350.00 
       Power Swivel    = $550.00 
       Trailer    = $100.00 
       BA Sub and Cross Over  = $50.00 
       Pipe Dope    = $25.00 
             $4,892.00 
 
       Consulting: $1500/2   = $750.00 
       Mileage: 60 miles x $1.00  = $60.00  
             $810.00 
 
         Total Costs  = $5,702.00 
 
Wednesday 
September 21, 2022     32°F – Sunny – No Wind 
 Began operations @ 8:00 am. Circulated and clean open 

hole to 3499’ KB by operator. Circulated hole 30 minutes 
to clean to total depth. Tripped 3 7/8” bit and tubing out 
of hole. Tripped in 4 ½” x 2 3/8” AD-1 packer for acid 
job. Tubing string as follows: 

 
 1 – 4 ½” x 2 3/8” AD-1 Packer = 2.50’ 
 1 – Seating Nipple   = 1.10’ 
 
 107 joints 2 3/8”, 4.7#/ft, J55, 8rd 
 Tubing    = 3366.36’ 
 
  Total String   = 3369.96’ 
   KB   = 3.00’ 
       3372.96 KB 
 
 Circulated corrosion inhibitor on the backside. Set 4 ½” x 

2 3/8” AD-1 packer set @ 3372.96 KB with 15,000 #/s over 
string weight. Pressure up backside to 500#/s. Held OK. 
Need to repair pump truck. Shut down operations @ 5:00 
pm. 

 
 Total Rig Hours: 9 hrs x $260.00 = $2,340.00 
 Daily Pickup: 2 trucks x $60/truck = $120.00 



 Pickup Travel: 2 hrs x $45.00/man = $270.00 
 Fuel Surcharge: 10%  = $289.00 
 Environmental & Safety  = $50.00 
 Supervisor/Tool Pusher  = $350.00 
 Pump and Tank   = $550.00 
 Power Swivel    = $200.00 
 Redress 4 ½” AD Packer  = $500.00 
 Bit Crossover Sub   = $50.00 
 Dope     = $25.00 
 Trailer    = $100.00 
   Total Daily Costs = $4,844.00 
 
 Other Costs 
 1 Pump Truck   = $750.00 
 Vacuum Truck: 2 hrs x $145/hr = $290.00 
 Environmental: $75.00/day  = $75.00 
 Fuel Surcharge: 10%  = $104.00 
   Total Costs  = $1,219.00 
 
 1 day Consulting: $1500/2  = $750.00 
 Mileage: 60 miles x $1.00  = $60.00 
   Total Costs  = $810.00 
 
   Total Daily Costs = $6,873.00 
 
Thursday 
September 22, 2022 46°F – Cloudy – Slight Rain – Wind from SW 
 Began operations @ 10:00 am. Moved in and rigged up 

Liquid Gold Well Service Acid Bulk Truck and Pump 
Truck. Acidized well with 1000 gallons 28% Hcl. 

 Acid job as follows: 
  
 1000 gallons 28% Hcl Acid 
   23.8 bbls of Acid 
   13.55 bbls of tubing volume 
 
 Began job @ 10:52 am: 
 
 Pumped 28.0 bbls of acid from 300#/s to 800#/s @ 1.5 

bbls/minute 
 Finished pumping acid @ 800#/s @ 1.5 bbls/minute 
 Shut down and pressure dropped to 500#/s 
 
 Displaced 48.0 bbls as follows 
 
 Pumped 13.5 bbls 110#/s @ 1.6 bbls/minute 
 Over-displaced by 35bbls as follows 
 
 Pumped 5.0 bbls @ 1600#/s @ 3 bbls/minute 
 Pumped 10.0 bbls @ 1650#/s @ 3 bbls/minute 
 Pumped 10.00 bbls @ 1700#/s @ 3 bbls/minute 
 Pumped 10.0 bbls @ 1700#/s @ 3 bbls/minute 
 



 
 
 
 
 
Pumped 48.5 bbls displacement 

 
  Instant shut in = 1100#/s 
  5 min shut in  = 650#/s 
  10 min shut in = 350#/s 
  15 min shut in = 200#/s 
 
 Well in a vacuum. Rigged down Liquid Gold Well 

Service. Ran MIT test for state @ 3:00 pm. Pressured up 
backside to 345#/s. Slow leak. Moved packer and pulled 
15,000#/s over packer. Pressure tested to 350#/s. Failed 
test. Pulled tubing and packer to repair leak. Shut down 
operations @ 5:30 pm 

 
 Total Rig Hours: 7 ½ hrs x $260.00 = $1,950.00 
 Daily Pickup: 2 trucks x $60.00 = $120.00 
 Pickup Travel: 2 hrs x $45.00/man = $270.00 
 Fuel Surcharge: 10%  = $250.00 
 Environmental & Safety  = $50.00 
 Supervisor/Tool Pusher  = $350.00 
 Pump & Tank   = $500.00 
 Tailer     = $100.00 

Total Costs   = $3,640.00 
 

       Acid Job 
 
       1 Pump Truck   = $1,600.00 
       Bulk Acid Truck   = $750.00 
       Bulk Mileage: 4.05/miles  = $160.00 
       1000 Bulk Acid: 3.25/gallon  = $3250.00 

Additions    = $684.50 
Fuel Surcharge: 10%  = $280.50 
2 Vacuum Trucks: $145.00/load = $290.00 
Environmental & Safety  = $75.00 
 Total Costs   = $7,254.50 
 
MI Test 
Tanker Truck: 2 ½ hrs x $165.00 = $412.50 
Vacuum Truck: 2 ½ hrs x $145.00 = $290.00 
Pickup: 1 truck x $60.00  = $60.00 
Travel: 1 hr x $45.00/man  = $90.00 
Fuel Surcharge: 10%  = $70.00 
 Total Costs   = $922.50 
 
1 day Consulting: $1500/2  = $750.00 
Mileage: 60 miles x $1.00  = $60.00  
 Total Costs   = $810.00 
 



 Total Costs   = $12,627.00 
 
 
 

Friday 
September 23, 2022     55°F – Clear – Slight wind from the East 
 Began operations @ 8:00 am. Tripped 2 3/8”, 4.7#/ft, J55, 

8rd, with 4 ½” scraper to 3373’ KB. Added 10’ tubing sub 
and cleaned to 3383 KB. Dropped standing valve and 
pressured tubing to 500#/s. Slow leak. Pressure testing 
tubing to 1000#/s. Could not find hole. Ran 45 joints, ran 
24 joints and ran 12 joints would hold 1000#/s and slowly 
leak off. Ran 2 more joints would not hold. Ran 83 joints 
into hole. Shut down operation for night. Did not find 
tubing leak. Shut down operations @ 4:00 pm. 

 
 Total Rig Hours: 8 hrs x $260.00 = $2080.00 
 Daily Pickup: 2 hrs @ $60.00 = $120.00 
 Pickup Travel: 2 hrs x $45.00/man = $270.00 
 Fuel Surcharge: 10%  = $208.00 
 Environmental and Safety  = $50.00 
 Supervisor/Tool Pusher  = $350.00 
 Redress 4 ½” AD-1   = $500.00 
 4 ½” Scraper    = $150.00 
 3 7/8” Bit on Scraper  = $200.00 
 Trailer    = $100.00 
 Pipe Dope    = $25.00 
  Total Costs   = $4,053.00 
 
 1 day Consulting: $1500/2  = $750.00 
 Mileage: 60 miles x $1.00  = $60.00 
       $810.00 
 
  Total Costs    $4,863.00 
 
Tuesday 
September 27, 2022 82°F – Clear – Wind from South 8 -10 mph 
 Tripping in hole and pressuring tubing to find leak. 

Pressured to 2000#/s and Held OK. Added 2 joints and 
pressured to 2000#/s. Slow leak. Found leak on the 100th 
joint. Very small leak. Could not find without pressure on 
tubing. Tripped 2 3/8” x 4.7#/ft, J55 with 4’6” packer. 
Fished standing valve with sand line. Tubing string as 
follows. Replace 110 joint was 31.70’ with a new joint of 
31.60’. 

 
 1 – 4 ½” AD-1 Packer  = 2.50’ 
 1 – 2 3/8” Seating Nipple  = 1.10’ 
 
 107 joints 2 3/8”, 4.7#/ft, J55 
 8rd tubing    = 3366.26’ 
 
  Total String   = 3369.86 Gr 



 
  3.0’ KB   = 3.0’ 
       3372.86 KB 

 
 
Filled the backside with produced H2O. Ran MIT on well 
as follows 
 
MIT Test 
Began @ 4:32 pm 
 
Time  Pressure Time Sch 

 4:32 pm 360#/s  0 
 4:37 pm 360#/s  4:37  5 minutes 
 4:42 pm 360#/s  4:42  10 minutes 
 4:47 pm 360#/s  4:47 15 minutes 
 
 MIT Passed 
 
Tuesday 
September 27, 2022 83°F – Sunny – 5 -10 mph from SW 
 Passed MIT test. Shut down operations @ 5:00 pm 
 
 Total Rig Hours: 9hrs x $260.00 = $2,340.00 
 Daily Pickup: 2 trucks x $60.00 = $120.00 
 Pickup Travel: 2 hrs x $45.00/man = $270.00 
 Fuel Surcharge: 10%  = $249.00 
 Environmental & Safety  = $50.00 
 Supervisor/Tool Pusher  = $350.00 
 Water Truck: 2 hrs x $75.00 = $150.00 
 Pipe Dope    = $25.00 
 Redress 4 ½” AD-1 (new rubber,     

shewing and labor)   = $200.00 
 Total Costs   = $3,704.50 
 
Consulting: $1500/2   = $750.00 
Mileage: 60 miles x $1.00  = $60.00 
      $810.00 
 
 Total Cost   = $4,514.50 

 
Wednesday 
September 28, 2022     56°F – Sunny – Slight wind @ 5-10 mph from S 
 Began operations @ 8:00 am. Circulating hole with fresh 

water and corrosion inhibitor. Set 4 ½” x 2 3/8” AD-1 
with 12,000#/s over string weight. Test MIT and lost a few 
pounds. Pulled 22,000#/s over string weight. Ran MIT 
test for State Inspector Gary Klotz 

 
 Time  Pressure Elapsed Time 
 9:56 am 378#/s  0 
 10:01 am 375#/s  5 min 
 10:06 am 375#/s  10 min 



 10:11 am 375#/s  15 min 
 
 Passed MIT @ 10:11 am. Passed by State of MT 

Inspector Gary Klotz. Rigged down Liquid Gold Well 
Service. Moved rig to yard. Shut down operations @ 
11:00 am 

 
 Total Rig Hours: 3 hrs x $260.00 = $780.00 
 Daily Pickup: 2 hrs x $60.00 = $120.00 
 Rig Travel: 3 ½ hrs x $45.00/man = $785.00 
 Fuel Surcharge: 10%  = $158.00 
 Environmental & Safety  = $50.00 
 Supervisor/Tool Pusher  = $350.00 
 Water Truck: 2 hrs x $75.00 = $150.00 
  Total Costs   = $393.00 
 
 Consulting: $1500/2   = $750.00 
 Mileage: 60 miles x $1.00  = $60.00 
       $810.00 
 
  Total Costs   = $3,203.00 
 
 
 
 Total Workover Costs  = $66,885.00 
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EXHIBIT C 
WatchDog® Monitoring System Specifications 
 



  

Advanced Flow Technologies Inc. ● 6135 – 10 Street SE, Calgary, AB T2H 2Z9 ● Ph 403.212.2382 ● Fax 403.212.2391 ● afti.ca 

  
 
 

WatchDog 4 Specifications 

Requirements & Ideally the unit should be faced for optimum solar exposure   
(i.e. south in the northern hemisphere) 
Requires at least 1 bar of cell service. Typically works were text works 

Environment -40°C to 65°C (-40F to 150F), NEMA4 
All exposures except for immersion 

Certifications Class I Div. 2, Groups C & D, Exia  
FCC PART 15 IC/ICES-003 
Analog Input 1-3: Class 1 Div 1 
Digital Input 1-2: Class 1 Div 2 
Pulse Counter:  Class 1 Div 1 

Operation Sample frequency: minutely, up to 24 images per day, hourly data 
upload. 
Minute by Minute data available (transmits hourly) 
Up to 30 days without solar charge 

Options Up to 2 High dynamic range cameras (640x480 images) 
Up to 3 external RTDs, (1-5Vdc), and/or (4-20mA) Sensors 
Up to 6 external RTDs, (1-5Vdc), and/or (4-20mA) Sensors, WatchDog4 
Add-On-Board required (see Add-On-Board Documentation) 

Ordering Systems include cables, end device(s), and mounting.   
Installation available (Call for quote) 
• Specify quantity of cameras: (0-2) c/w 3m cable 
• Specify qty of RTDs, Vibration, Electric Current and or  

Pressure Sensors: (0-6) c/w 3m cable 
• Specify range of Pressure sensors:   

(15, 50, 500, 1500, 5000 psi). 
Typical lead time > 4 weeks.  

Mounting A Frame, stand, and wall mount available 

Shipping FOB Calgary, AB 
Dimensions (LxWxH):   
Weight:  5.4 kg (incl. battery pack) 

Warranty 90 days, parts and labour 

Consumables 1 field replaceable 12Ahr 6Vdc SLA battery included.  

Pricing (CAD) $1500 -$3,500 email for quote info@afti.ca  
WD4 Spec. Sheet  
© Revised September 23, 2019 

   

The linked image cannot be displayed.  The file may have been moved, renamed, or deleted. Verify that the link points to the correct file and location.

mailto:info@afti.ca
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Attachment C
Figure 01

WELL SCHEMATIC DIAGRAM
WELL JODY FIELD 34-1

MONTALBAN OIL AND GAS
OPERATIONS INC - AREA WIDE

AQUIFER EXEMPTION APPLICATION
JODY FIELD WELLS

USDW

Confining Zone
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Figure 02

WELL SCHEMATIC DIAGRAM
WELL JODY FIELD 34-2

MONTALBAN OIL AND GAS
OPERATIONS INC - AREA WIDE

AQUIFER EXEMPTION APPLICATION
JODY FIELD WELLS

USDW

Confining Zone
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Injection Operation and Monitoring Program  

(40 CFR § 144.54) 
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FIGURES 

Figure 1.  Injection Site Layout 
Figure 2.  Injection Operations Jody Field Wells 34-1 and 34-2 
 
 

EXHIBITS 

Exhibit A.  WatchDog® System Specifications 
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Attachment D 
Injection Operation and Monitoring Program 

(40 CFR § 144.54) 
 
 

 

1. INJECTION PROCESS FLOW, FACILITIES AND 
MONITORING 

Montalban Oil & Gas Operations, Inc. (Montalban) will receive industrial wastewater from 
Montana Renewables, a renewable fuels refinery located in Great Falls, Montana. The Class V 
injection wells are located on private property. The wastewater will be delivered by truck via 
secure access from Range View Road and offloaded to the frac tanks located at the injection site.  
(Figure 1). A transfer pump will pump the water from the frac tanks to the 300 bbl water tank 
located next to the injection building.  The water will be sent from the injection pump through the 
injection lines to wells Jody Field 34-1 and Jody Field 34-2 (Figure 2). A pressure actuated shut-
off device (Murphy switch) is located in the injection building and is set to shut-off flow from the 
injection pump when pressures reach within 200 to 300 psi of the Maximum Allowable Injection 
Pressure (MAIP) established for the wells.   
 
Each injection well is housed in a 4’ x 6’ building that is insulated and heated for winter 
operations. The wells will be equipped with the WatchDog® virtual well-site monitoring system, 
which will continuously monitor injection volumes and flow rates, pressure on the tubing, and 
pressure on the backside of the packer and tubing casing annulus.  Data will be monitored 24/7 
on scheduled transmissions, however, should a threshold for pressure be crossed, the 
WatchDog® system will transmit immediately with a device alarm.   The pressure sensors are 
capable of monitoring pressures ranging from normal operating pressures up to the MAIP.  
Specifications for the WatchDog® system are provided in Exhibit A.   
 
The tubing casing annulus will be filled with water treated with a corrosion inhibitor, and the 
valve will remain closed during normal operating conditions so that the pressure will be 
maintained at zero (0) psi. A "tap" will be placed at a conveniently accessible location on the 
discharge line of the pump that leads to the injection wells for collection of representative 
samples of the injected fluid. 

2. INJECTION WELL MAINTENANCE 

The well parameters will be monitored daily to identify any trends that could indicate a loss of 
injectivity.  In the event a well workover is required to maintain well performance, EPA will be 
notified and a Mechanical Integrity Test (MIT) will be conducted to demonstrate integrity of the 
well prior to resuming injection. 

3. LOSS OF MECHANICAL INTEGRITY DURING OPERATION 

Mechanical Integrity will be continuously monitored using the WatchDog® well-site remote 
monitoring system which will alert Montalban immediately upon well failure. In the event of a 
loss of mechanical integrity, the well will be promptly shut-in, EPA will be notified, and repairs 
will be conducted to achieve and demonstrate mechanical integrity prior to resuming injection. 
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Attachment D 
Injection Operation and Monitoring Program 

(40 CFR § 144.54) 
 
 

4. INJECTATE CHARACTERISTICS 

The wastewater from Montana Renewables will be generated from the pretreatment of renewable 
feedstocks. The renewable feedstocks may include, but are not limited to, vegetable oils (such as 
soybean oil and canola oil), animal fats (such as beef tallow, choice white grease, and poultry fat) 
distiller’s corn oil, and used cooking oil.   
 
The pretreatment process technology is developed and licensed by Applied Research Associates, 
Inc. (ARA).  The technology involves a water-based (hydrothermal) cleanup process to pretreat 
feedstocks and feedstock blends prior to processing into renewable fuels. The pretreatment 
removes impurities from the renewable oils to extend the life of the catalysts. In this 
pretreatment process, water and a weak acid are mixed with the feedstock at high temperatures 
and pressure. After a predetermined contact time, the mixture is cooled and separated in an 
electrostatic separator to produce a renewable oil suitable for processing into renewable fuels, 
and a water phase.  Phosphorus, nitrogen, salts and other impurities are removed with the water 
phase. This water phase comprises the wastewater requested for approval for injection.  
 
The ARA pre-treatment system is currently under construction. Therefore, final water quality data 
for the various blends of feedstock are not available. However, based on bench scale analyses 
and projections from ARA, the following range of raw water quality is approximated: 
• pH: 3 
• TDS: 5,000 mg/L - 8,000 mg/L 
• Conductivity:  2,809 µS/cm - 4,500 µS/cm 
 
Prior to injection, the pH will be adjusted to be compatible with the injection well design based on 
geochemical modeling of water/well, water/rock and water/water interactions. Adjustment of the 
pH will result in an increase in TDS. Initial bench scale testing indicates this TDS increase to be in 
the 5 – 10% range and will depend on the buffering capacity of the wastewater during operation. 
 
The wastewater will be injected into the Mississippian Madison Aquifer, which is determined to be 
an Underground Source of Drinking Water (USDW), with a measured TDS concentration within 
the UIC permit area of 5,440 mg/L. An aquifer exemption has been requested (UIC Permit 
Application, Attachment H). 
 
At startup, the average volume of wastewater to be injected into each well is approximately 800 
to 900 bbls/day.  These volumes are consistent with the operation of the Class II wells, which 
have received up to an average of 850 bbls/day. The average and maximum injection rates are 
1,300 and 2,000 bbls/day respectively.  The maximum injection pressure is 1,025 pounds with 
an average injection pressure of 600 pounds. The pressures are authorized by the Montana Board 
of Oil & Gas Conservation within the current Class II UIC permits.     
 
Montana Renewables plans to increase the wastewater injection volume over the life of the 
facility up to a potential maximum of 3,600 bbls/day. Future Class V UIC wells are proposed in 
the Area Wide UIC Permit Application to accommodate this expansion, as described in 
Attachment A of the Area Wide UIC Permit Application. 
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FIGURES 
Figure 1.  Injection Site Layout 
Figure 2.  Injection Operations and Monitoring Program 
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EXHIBITS 
Exhibit A.  WatchDog® System Specifications 

 
 



  

Advanced Flow Technologies Inc. ● 6135 – 10 Street SE, Calgary, AB T2H 2Z9 ● Ph 403.212.2382 ● Fax 403.212.2391 ● afti.ca 

  
 
 

WatchDog 4 Specifications 

Requirements & Ideally the unit should be faced for optimum solar exposure   
(i.e. south in the northern hemisphere) 
Requires at least 1 bar of cell service. Typically works were text works 

Environment -40°C to 65°C (-40F to 150F), NEMA4 
All exposures except for immersion 

Certifications Class I Div. 2, Groups C & D, Exia  
FCC PART 15 IC/ICES-003 
Analog Input 1-3: Class 1 Div 1 
Digital Input 1-2: Class 1 Div 2 
Pulse Counter:  Class 1 Div 1 

Operation Sample frequency: minutely, up to 24 images per day, hourly data 
upload. 
Minute by Minute data available (transmits hourly) 
Up to 30 days without solar charge 

Options Up to 2 High dynamic range cameras (640x480 images) 
Up to 3 external RTDs, (1-5Vdc), and/or (4-20mA) Sensors 
Up to 6 external RTDs, (1-5Vdc), and/or (4-20mA) Sensors, WatchDog4 
Add-On-Board required (see Add-On-Board Documentation) 

Ordering Systems include cables, end device(s), and mounting.   
Installation available (Call for quote) 
• Specify quantity of cameras: (0-2) c/w 3m cable 
• Specify qty of RTDs, Vibration, Electric Current and or  

Pressure Sensors: (0-6) c/w 3m cable 
• Specify range of Pressure sensors:   

(15, 50, 500, 1500, 5000 psi). 
Typical lead time > 4 weeks.  

Mounting A Frame, stand, and wall mount available 

Shipping FOB Calgary, AB 
Dimensions (LxWxH):   
Weight:  5.4 kg (incl. battery pack) 

Warranty 90 days, parts and labour 

Consumables 1 field replaceable 12Ahr 6Vdc SLA battery included.  

Pricing (CAD) $1500 -$3,500 email for quote info@afti.ca  
WD4 Spec. Sheet  
© Revised September 23, 2019 

   

The linked image cannot be displayed.  The file may have been moved, renamed, or deleted. Verify that the link points to the correct file and location.
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Attachment E 
Plugging and Abandonment Plan 

(40 CFR §§ 144.31 & 144.51) 

1. PLUGGING AND ABANDONMENT PLANS

Updated plugging and abandonment plans have been prepared for Wells Jody Field 34-1 and 
34-2, based on recent workovers and are included in Exhibit A. The plans are required by the 
Montana Board of Oil and Gas Conservation and have been approved for the existing Class II UIC 
wells.
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EXHIBIT A 
Plugging and Abandonment Plans 
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Attachment F 
Financial Assurance  
(40 CFR § 144.52) 

 

 

1. PLUGGING AND ABANDONMENT COST ESTIMATES 

Montalban obtained two cost estimates for plugging and abandonment of Jody Field Wells 34-1 
and 34-2, based on their current design (Exhibit A).  Liquid Gold Well Service Inc. provided an 
estimate for both wells of $46,357.  A second cost estimate was provided by Enneberg 
Excavation LLC of $23,950 for both wells.  Financial assurance was established based on the 
higher cost estimate.   
  

2. FINANCIAL ASSURANCE MECHANISM 

A Standby Trust Agreement and Letter of Credit in the amount of $46,357 was executed on 
October 10, 2022 between Montalban Oil & Gas Operations, Inc. and Freedom Bank (Exhibit B).  
The fund is explicitly established for plugging and abandonment of injection wells Jody Field 34-1 
and Jody Field 34-2.  The Letter of Credit is effective as of October 10, 2022 and expires on 
October 10, 2023 with automatic annual renewal on each successive expiration date, subject to 
the terms provided in Exhibit B. 
 
Based on the location of the wells (on private, rural agricultural land), no land reclamation costs 
are anticipated.   
 



Ramboll - Montalban Oil & Gas Operations, Inc. 
Area-Wide Class V UIC Application 
 
  
Privileged and Confidential 
   
 

 

 

Attachment F 
Financial Assurance  
(40 CFR § 144.52) 

 

 

EXHIBIT A 
Plugging and Abandonment Cost Estimates 

 
  



Company:  MOGO INC.              Well: P&A Jody Field 34-1      Date: 10/06/22 
 
MIRU service rig and cementing equip. release packer and TOH. Round trip casing 
scraper to 3400’. TIH with 4.5” CICR set at 3380’. Establish rate and squeeze 35 sx 
cement, sting out and spot 10 sx on top. trip out to 3200’ roll hole with gel fluid, trip out 
to 2800’ , balance 12 sx cement. Stand back 690’ pipe, lay out rest. SDFN crew travel to 
Cut Bank.  
 
Day 2 

Crew travel to location, hold safety meeting and start up equip. trip in hole with 
casing ripper and rip at 685’. Trip out tool, swedge casing, establish circulation, pump 
130 sx cement around for returns up annulas. Shut in well, rig down all equipment. Dig 
out well 6’ below surface, cut and cap well @ 4’ below ground level. Reclaim well hole 
and working pit. Travel to town. 
 
 

Unit Price #ea Equipment Day 1 Day 2 Day 3 Day 4 Total
$260.00 hr 1 Rig 10 6 $4,160.00
$50.00 hr 8 Crew trave  hr 1 1 $800.00
$55.00 day 1 Daily Pickup charge 3 3 $330.00

$450.00 day 1 Supervisor /tool pushe 2 2 $1,800.00
$0.00 ea/day 1 Subsistence $0.00

$1,600.00 well/day 1 Cement Pump Truck 1 1 $3,200.00
$4.00 mile 1 Pump Truck Mileage 45 $180.00

$750.00 well/day 1 Cement Bulk Truck 1 1 $1,500.00
$4.00 mile 1 Bulk Truck Mileage 45 $180.00

$23.00 sac 1 Bulk Cement 57 130 $4,301.00
$125.00 hr 1 Water Truck 10 6 $2,000.00
$100.00 hr 1 Welding Truck 2 $200.00
$100.00 hr 1 Backhoe 4 4 $800.00
$50.00 per day 1 enviro/safety 1 1 $100.00

$2,100.00 ea 1 CICR 1 $2,100.00
$100.00 ea/well 1 WS tralier 1 1 $200.00

$1.25 per lb 1 CaCl $0.00
$1,500.00 per rip 1 casing ripper 1 $1,500.00

$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00

TOTAL $23,351.00
 
 
 

Estimate completed by: shane schwindt  



Company:  MOGO INC.              Well: P&A Jody Field 34-2      Date: 10/06/22 
 
MIRU service rig and cementing equip. release packer and TOH. Round trip casing 
scraper to 3400’. TIH with 4.5” CICR set at 3390’. Establish rate and squeeze 20 sx 
cement, sting out and spot 10 sx on top. trip out to 3200’ roll hole with gel fluid, trip out 
to 2090’ , balance 12 sx cement. Stand back 675’ pipe, lay out rest. SDFN crew travel to 
Cut Bank.  
 
Day 2 

Crew travel to location, hold safety meeting and start up equip. trip in hole with 
casing ripper and rip at 685’. Trip out tool, swedge casing, establish circulation, pump 
130 sx cement around for returns up annulas. Shut in well, rig down all equipment. Dig 
out well 6’ below surface, cut and cap well @ 4’ below ground level. Reclaim well hole 
and working pit. Travel to town. 
 
 

Unit Price #ea Equipment Day 1 Day 2 Day 3 Day 4 Total
$260.00 hr 1 Rig 10 6 $4,160.00
$50.00 hr 8 Crew trave  hr 1 1 $800.00
$55.00 day 1 Daily Pickup charge 3 3 $330.00

$450.00 day 1 Supervisor /tool pushe 2 2 $1,800.00
$0.00 ea/day 1 Subsistence $0.00

$1,600.00 well/day 1 Cement Pump Truck 1 1 $3,200.00
$4.00 mile 1 Pump Truck Mileage 45 $180.00

$750.00 well/day 1 Cement Bulk Truck 1 1 $1,500.00
$4.00 mile 1 Bulk Truck Mileage 45 $180.00

$23.00 sac 1 Bulk Cement 42 130 $3,956.00
$125.00 hr 1 Water Truck 10 6 $2,000.00
$100.00 hr 1 Welding Truck 2 $200.00
$100.00 hr 1 Backhoe 4 4 $800.00
$50.00 per day 1 enviro/safety 1 1 $100.00

$2,100.00 ea 1 CICR 1 $2,100.00
$100.00 ea/well 1 WS tralier 1 1 $200.00

$1.25 per lb 1 CaCl $0.00
$1,500.00 per rip 1 casing ripper 1 $1,500.00

$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00

TOTAL $23,006.00
 
 
 

Estimate completed by: shane schwindt  



 

Well Service & Completions 

 

Bid for Jody Field 34-1, 34-2 Injection wells 

 

This bid is for the following work as requested by Patrick Montalban 

 

Jody Field 34-1  Well 

MIRSU, POOH with tubing and packer, TIH with tubing and casing scraper to 3400’, lay out scraper, 

pickup 4.5” CICR, and RIH, set at 3380’, establish pump rate through retainer, squeeze 35sx cement, 

sting out of retainer and balance 10sx cement on top of retainer, pull out of cement, and fill hole with 

9lb gelled water, POOH to 2800’ and balance a 12sx cement plug.  POOH lay down tubing, pick up casing 

ripper and RIH to 685’, and rip from 685’ to 684’, lay out casing ripper, install casing swage, circulate 

130sx cement down 4.5” casing and up annulus until good cement returns are observed, tear out, 

RDMO. 

 

TOTAL: $12250 

 



 

Well Service & Completions 

 

Bid for Jody Field 34-1, 34-2 Injection wells 

 

This bid is for the following work as requested by Patrick Montalban 

 

Jody Field 34-2  Well 

MIRSU, POOH with tubing and packer, TIH with tubing and casing scraper to 3400’, lay out scraper, 

pickup 4.5” CICR, and RIH, set at 3390’, establish pump rate through retainer, squeeze 20sx cement, 

sting out of retainer and balance 10sx cement on top of retainer, pull out of cement, and fill hole with 

9lb gelled water, POOH to 2090’ and balance a 12sx cement plug.  POOH lay down tubing, pick up casing 

ripper and RIH to 675’, and rip from 675’ to 674’, lay out casing ripper, install casing swage, circulate 

130sx cement down 4.5” casing and up annulus until good cement returns are observed, tear out, 

RDMO. 

 

TOTAL: $11700 
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Attachment G 
Site Security and Manifest Requirements 

(Commercial Wells Only) 

1. SITE SECURITY AND WASTEWATER MANIFESTING

The injection facility is located on private land, which is fenced and gated by the landowner.
Trucks enter via a single access point from Range View Road into the injection facility. As
indicated on Figure 1, the landowner’s residence is located adjacent to the facility. The site will be
monitored 8 to 12 hours per day by the operator, along with observation by the landowner during
his rounds each day. Wells Jody Field 34-1 and 34-2 are securely enclosed in buildings that are
insulated and heated for winter operations.

Representative wastewater quality parameters will be provided by Montana Renewables to
Montalban Oil & Gas Operations, Inc. prior to commencing initial operations. Sampling of pH will
be conducted daily at the refinery. At the injection facility, a "tap" will be placed at a conveniently
accessible location on the discharge line of the pump that leads to the injection wells.  A
representative water sample will be collected quarterly for submittal to EPA.
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Attachment H 
Underground Injection Control Program: 

Madison Aquifer Exemption Request 

1. INTRODUCTION

Montalban Oil & Gas Operations, Inc (Montalban) submitted an area-wide underground injection
control (UIC) permit application to USEPA Region 8 for conversion of two (2) existing Class II UIC
wells and two (2) shut-in oil and gas wells to Class V UIC wells for injection of industrial
wastewater to be received from Montana Renewables, a renewable fuels refinery located in Great
Falls, Montana. The wells are located in the Loneman Coulee Oil Field north of Great Falls in
Pondera County, Montana (Figure AE.01).

The application involves a phased approach with initial conversion of the two Class II wells and
subsequent conversion of the two shut-in oil and gas wells at a later date to accommodate future
wastewater volumes from the refinery.

The Class II wells are currently permitted by the Montana Department of Natural Resources &
Conservation (DNRC) Board of Oil and Gas Conservation (BOGC) and have been granted aquifer
exemptions for injection of oilfield produced water into the Madison Aquifer. The wells and aquifer
exemptions are identified as follows:

Well Jody Field 34-1
Section 34-Township 29 North, Range 6 West
Pondera County, Montana
API No. 25-073-21830
Well Depth: 3,530’
Injection Formation: Madison/Sun River Dolomite
Injection Interval: 90'
Aquifer Exemption Number: 8-1681 (08/15/2011)

Jody Field No. 34-2
Section 34-Township 29 North, Range 6 West
Pondera County, Montana
API No. 25-073-21838
Well Depth: 3,491’
Injection Formation: Madison/Sun River Dolomite
Injection Interval: 73'
Aquifer Exemption Number: 8-1008 (03/15/2010)

The areal extent of the current aquifer exemptions are 0.19635 square miles each. Because the
current exemptions are specific to injection of oilfield waste into Class II UIC wells, Montalban is
requesting a new Area-Wide Aquifer Exemption for injection of industrial wastewater into the
proposed Class V UIC wells (Figure AE.02).

The two (2) shut-in oil and gas wells to be included in the Aquifer Exemption Area will be
completed in the Madison Aquifer and are identified as follows:
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Underground Injection Control Program: 

Madison Aquifer Exemption Request 

Well Jody Field 4-1A 
Section 4- Township 28 North, Range 6 West 
Pondera County, Montana 
API No. 25-073-21842 
Well Depth: 3,442’ 

Well Jody Field No. 14-34 
Section 34-Township 29 North, Range 6 West 
Pondera County, Montana 
API No. 25-073-21740 
Well Depth: 3,415' 

The following application demonstrates the regulatory basis for requesting the new aquifer 
exemption based on water quality criteria and the fact that the aquifer within the area of interest 
is not anticipated to serve as a public drinking water source as required under Title 40, Code of 
Federal Regulations (40 CFR), Parts 146.4(a) and 146.4(c). This application also delineates the 
proposed Aquifer Exemption Area based on the aquifer characteristics, confining layers, area-
wide UIC permit boundary, Area of Review (AoR) and anticipated injection volumes over the life 
of the refinery.  

2. LAND USE

The proposed UIC wells are located within the Loneman Coulee Oil Field in Pondera County, 
Montana. The land within the requested exemption area is used for oil and gas related activities 
and agriculture. The identities of the landowners are provided in Figure AE.03 and detailed in 
Table 1 below.

TABLE 1. Landowners within the Aquifer Exemption Area 

Landowner Parcel # Use 

Field, Jody 26-4096-34-4-04-01-0000 Agricultural 
Vandenbos, William D & Tamara K JTRos 26-4096-33-4-01-01-000 Agricultural 
Vandenbos, Keith E & Leiha R. JTRos 26-4096-33-1-01-01-0000 Agricultural 
Field, Jody 26-4096-34-2-03-03-0000 Agricultural 
Field, Jody 26-4096-34-1-03-01-0000 Agricultural 
Field Ranch Inc. 26-3984-03-2-02-02-0000 Agricultural 
Field Ranch Inc. 26-3984-04-1-01-01-0000 Agricultural 
Field Ranch Inc. 26-3984-04-2-02-01-0000 Agricultural 
Vandenbos, William D & Tamara K JTRos 26-4096-33-4-01-01-000 Agricultural 
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Underground Injection Control Program: 

Madison Aquifer Exemption Request 

2.1 Geology 

2.1.1 Geological Structure of the Madison Aquifer 
The Madison Aquifer is part of the Northern Great Plains aquifer system, which extends across 
Montana, Wyoming, North Dakota, and South Dakota and lies beneath confining units in the 
proposed aquifer exemption area (Figure AE.04) (USGS, 1996). The Madison Aquifer in this 
area is comprised of the Mississippian Madison Limestone, which includes the Lodgepole 
Limestone, overlain by the Mission Canyon Limestone. The deposits consist of marine carbonates 
and evaporites deposited in a shallow water environment (Downey, 1984). The Lodgepole 
Limestone consists mainly of fossiliferous to micritic dolomite and limestone units. The Mission 
Canyon Limestone consists of a coarsely crystalline limestone at its base, grading upward to finer 
crystalline limestone. Because of the solubility of the Madison Limestone carbonate rocks, the 
development of karst features is common, including enlarged joints, sink holes, caves and 
solution breccias, resulting in secondary permeability within the units. Downey (1984) indicated 
that within the Madison Aquifer, “fracture interconnection between zones of greater permeability 
appear to be the major route of water flow.” The thickness of the Madison Limestone in 
northwestern Montana is mapped at approximately 1,000 to 1,200 feet as illustrated on Figure 
AE.05 (Downey, 1984). 

The Class II UIC wells (Jody Field wells 34-1 and 34-2) are completed within the Sun River 
Dolomite, the uppermost section of the Mission Canyon formation. The Sun River Dolomite 
ranges up to an average of approximately 200 feet thick in this area with the Mission Canyon and 
Lodgepole extending approximately 1,000 feet in thickness beneath that (Pasternack, 1988). A 
cross section was prepared based on well data gathered from Montana BOGC records (Figures 
AE.06 and AE.07). As indicated in the cross section, the Sun River Dolomite, in close proximity 
to the proposed Class V wells, is approximately 250 feet thick. The thickest completed injection 
interval in the existing Class II UIC wells is 90 feet thick. 

The Sun River Dolomite has been studied extensively for its hydrocarbon production potential 
and was determined to have an average porosity of 8 to 14% and average permeability of 10 to 
82 millidarcy (md) with the highest values observed in the Pondera Field. Figure AE.08 indicates 
the porosity values mapped in the Pondera field and surrounding areas. According to Pasternack 
(1988), two dominant porosity types lie within the Sun River Dolomite; moldic porosity in 
discreet areas developed from dissolution of bioclastic debris and fracture porosity, which is 
evident throughout all areas of the Sun River Dolomite. Bioclastic debris is deposited as shallow 
marine bars oriented northwest-southeast. As indicated on Figure AE.08, the Jody Field wells 
are located within a bioclastic debris trend that intersects the Pondera and Highview Fields and 
have a bioclastic debris composition greater than 20%, inferring a high percentage of moldic 
porosity. The Class II Aquifer Exemptions established for this area by the Montana DOGC are 
based on a porosity in the range of 14% (telephone conversation with George Hudak, July 2022) 
and confirmed in regional well logs.   

2.1.2 Confining Zones 
The Madison Aquifer is bounded by confining layers that separate it from the Lower Paleozoic and 
Lower Cretaceous aquifers (Figure AE.09).   
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The Madison Limestone is overlain by the unconforming confining units of the Jurassic Ellis 
Group, which consists of the Swift, Rierdon and Sawtooth (Piper) formations. The Ellis Group 
forms a confining layer between the Mississippian and lower Cretaceous aquifers and is present 
within the UIC wells above the Madison Sun River Dolomite (Figures AE.10 and AE.11).  

According to USGS (2022), The Sawtooth formation in Western Montana consists of dark gray, 
platy to shaly, dense limestone with a local basal conglomerate. The Rierdon Formation includes 
gray, locally fossiliferous limestone that may contain quartz sand interbedded with greenish gray 
limy shale. The Swift Formation includes glauconitic, flaggy-bedded, commonly fossiliferous, fine-
grained sandstone or sand coquina with dark gray shale interbeds. A dark gray, noncalcareous, 
micaceous shale forms the lower part of the formation, commonly with a basal chert pebble 
conglomerate or conglomeratic sandstone.  Based on review of local well logs, the total thickness 
of the confining units within the Ellis group is over 220 feet.   

Logs reviewed from oil and gas wells in the region indicate that the Sun River Dolomite ranges up 
to as much as 300 feet thick beneath the Ellis Group. Review of well logs from two nearby wells 
drilled deeper into the Madison indicate the presence of a dense, cherty unit with a minimum 
thickness of 108 feet to 147 feet directly beneath the Sun River Dolomite (API #25-073-05457 
and API #25-073-05439). This unit was documented to have low to no porosity. 

The confining units beneath the Mississipian Madison Formation include Silurian and Devonian 
units consisting mainly of shaly carbonates, shale, and evaporites (Figure AE.12). Because of 
the fine-grained lithology and the presence of evaporites in the Silurian and Devonian units, 
these formations are considered to be confining beds between the Mississippian aquifer and the 
underlying Cambrian-Ordovician aquifer (Downey, 1984). Hydrologic modeling results of Downey 
(1984, 1986) indicate that vertical hydraulic conductivity between the Cambrian-Ordovician and 
Madison aquifers is less than 10-6 ft/d throughout the study area. 

The Devonian Duperow formation, which is separated from the Madison Aquifer by the Three 
Forks formation, was recently classified as an underground source of drinking water (USDW) in 
central Montana due to intervals of total dissolved solids (TDS) concentrations less than 10,000 
mg/L and greater than 3,000 mg/L. The thickness of the confining layer (Three Forks formation) 
in the proposed Aquifer Exemption Area between the Madison and underlying Duperow aquifer is 
approximately 200 feet (Pasternack, 1988). Review of well logs of the easternmost well depicted 
on the cross section (API #25-073-21523) indicate that the Duperow formation in this area of 
Montana is impermeable from the top of the formation to a thickness of at least 208 feet (Exhibit 
B).   

2.1.3 Depth and Thickness of the Madison Aquifer 
The thickness of the Madison Aquifer in the proposed aquifer exemption area ranges between 
1,100 and 1,200 feet (Downey, 1984), as indicated on Figure AE.05.  The depth below the 
surface to the Madison is reported at 3,428’ in Jody Field 34-1 and 3,438’ in Jody Field 34-2 
(Figures AE.10 and AE.11). The aquifer exemption is requested within the Sun River Dolomite, 
which is approximately 250 feet thick in the proposed Aquifer Exemption Area based on review of 
well data filed by Conoco for a well located immediately west of the Aquifer Exemption Area (API 
No. 25-073-05439) (Figures AE.06 and AE.07).    
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2.2 Water Quality  
The primary minerals within the Madison Limestone include calcite, dolomite and anhydrite, with 
dissolution of anhydrite and dolomite largely contributing to the water quality throughout the 
aquifer (Busby, 1991). The presence of hydrogen sulfide odor in the wells analyzed by the USGS 
was also noted during sampling and determined to be due in part to a terrigenous source of 
sulfur which has been noted in the proposed Aquifer Exemption Area (Telephone conversation 
with George Hudak, July 2022). 

Due to the presence of anhydrites, the TDS concentrations in the Madison Aquifer vary greatly 
from less than 1,000 mg/L to greater than 300,000 mg/L depending on the location within the 
formation and groundwater flow characteristics (Downey, 1984). According to George Hudak, UIC 
Coordinator, Montana BOGC, the TDS concentration in the proposed Aquifer Exemption Area 
ranges above 5,000 mg/L.   

The Montana Bureau of Mines and Geology mapped TDS concentrations in the immediately 
surrounding areas. The data, collected from oil tests or production wells between 1920 and 1977, 
indicated TDS concentrations in the Sun River Dolomite ranging from around 4,490 to 6,660 
mg/L and TDS concentrations in the Madison Formation ranging from around 3,240 to 7,100 
mg/L (Feltis, 1980b). A water sample collected from Well 14-34 (API #25-073-21740), which is 
centrally located within the Aquifer Exemption Area, reported a TDS concentration of 5,440 mg/L 
(Exhibit A). A water sample collected from Well 4-1 (API#25-073-21824) indicated a calculated 
TDS concentration of 5,109 mg/L (Exhibit A).   

3. PERMIT AREA FOR THE AQUIFER EXEMPTION

The Madison Aquifer injection zone in Well Jody Field 34-1 ranges from a depth of 3,440 feet to
3,530 feet for a total injection interval of 90 feet within the Madison/Sun River Dolomite. The
injection zone in Well Jody Field 34-2 ranges from a depth of 3,418 feet to 3,491, for a total
injection interval of 73 feet. Regional groundwater flow direction through the southern and
eastern portion of the Madison Aquifer is northeastward (USGS, 1996). A potentiometric surface
map generated by the Montana Bureau of Mines and Geology based on local oil and gas well data
indicates a northward groundwater flow direction in the vicinity of the Aquifer Exemption Area
(Feltis, 1980a). The proposed Aquifer Exemption Area is located on the western edge of the
Great Plains, west of the Sweetgrass Arch and east of the Rocky Mountains Region.  There are no
mapped or known faults within the Aquifer Exemption Area.

According to Pasternack (1988), the average porosity and permeability values for the
Madison/Sun River Dolomite in the area of the requested aquifer exemption are 14% and 82 md
respectively. Review of well logs indicated porosities in the upper Madison Formation of up to
20%. A conservative estimate of 14% was selected and the Montana BOGC agreed that a
porosity of 14% would be representative of the injection intervals in the Jody Field Wells
(Telephone conversation with George Hudak, July 2022).  A radius of ½ mile was calculated for
each well, and based on that distance, an area-wide boundary was plotted to encompass the
extent of the radii for the current and future proposed injection wells and to align with a more
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conservative area of review (AoR) Figure AE.02). The calculated area within the Area-Wide 
Aquifer Exemption boundary is 3.3 square miles.   

The thickness of the Madison/Sun River Dolomite is approximately 150 feet thick in the proposed 
Aquifer Exemption Area (Pasternak, 1988), with nearby well logs indicating a thickness up to 
approximately 250 feet. However, a conservative thickness of 90 feet was used to calculate the 
available storage volume. Based on these parameters, the available storage volume within the 
aquifer exemption area is a probable 275.3 MMBBL. Wastewater volumes generated from 
Montana Renewables will commence at approximately 1,600 to 1,800 barrels per day (BPD) and 
increase over time to a maximum of 3,600 BPD. The volume sent to each of the Class V wells will 
be dependent on the operational capacity of the permitted wells. Injection into the Class V wells 
would be performed within the permitted maximum allowable injection pressures (MAIP) for each 
well and would not exceed the fracture pressure gradient of the formation, mitigating the risk of 
fluid migration outside of the permitted Aquifer Exemption Area. Based on a facility life of 40 
years, the maximum volume of wastewater from Montana Renewables that would be injected at 
a maximum flow rate of 3,600 BPD is 52.6 million barrels (MMB), which would be anticipated to 
encompass an area of approximately 0.84 square miles. Thus, the proposed area of 3.3 square 
miles represents a very conservative aquifer exemption boundary allowing for any unanticipated 
geologic complexities.  

4. BASIS FOR DECISION

4.1 Regulatory Criteria Under Which the Exemption is Requested
Exemption of the Madison aquifer is requested on the basis that it is not currently used as a
drinking water source as required under 40 CFR 146.4(a). Additionally, the Madison Aquifer is
located at a depth of over 3,400 feet in the proposed Aquifer Exemption Area, beneath other
accessible aquifers and thick confining layers. In accordance with 40 CFR Part 146.4 (b)(2), the
Madison aquifer in this area is situated at a depth or location which makes recovery of
groundwater for drinking water purposes economically or technologically impractical.
Furthermore, TDS concentrations exceeding 5,000 mg/L have been measured in the Madison
Aquifer within the Aquifer Exemption Area. Under 40 CFR Part 146.4(c), TDS concentrations
greater than 3,000 and less than 10,000 mg/L are not reasonably expected to supply a public
water system. Both criteria qualify the Madison Aquifer in this area for an aquifer exemption.

4.2 Assessment of the Madison Aquifer as a Source of Drinking Water
The Madison Aquifer in this area is measured at a depth greater than 3,400 feet and is separated
from other shallow, accessible USDWs by several hundred feet of confining layers. The
Madison/Sun River Dolomite section of the Madison Group is hydrocarbon producing (Gaswirth,
2010). Oil was first discovered in the Madison Formation in the area in the nearby Pondera Field
in the 1920’s (Hennip, 1973). The oil and gas wells in this area have either been plugged and
abandoned, shut-in, or converted to injection wells (Figure AE.13).

Pondera County measures 1,640 square miles and is located approximately 90 miles northwest of
Great Falls, which is the third largest city in Montana with a population of 58,700 (Figure
AE.14). The population of Pondera County has declined steadily over the past several decades
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and according to the Census Bureau had declined to below 6,000 in 2021. Agricultural production 
employed 45% of the County’s labor force in 2017, and agricultural land accounted for 25% of 
the county’s tax base (Montana State University, 2022). The median household income in 2020 
was $30,464 (Wikipedia, 2022).   

The population is served by nine (9) small water systems that draw from shallow groundwater 
wells and local reservoirs, as well as privately owned shallow water wells. The Madison Aquifer is 
not currently used as a drinking water supply in the proposed Aquifer Exemption Area. Most of 
the shallow Quaternary aquifers are comprised of unconsolidated alluvial deposits from the 
surrounding mountains (Noble, 1982bb). According to Noble (1982), these aquifers are primarily 
water-table aquifers, and groundwater movement follows the topography in a downstream 
direction. Recharge to the shallow alluvial aquifers is primarily through rainfall and snowmelt.  
Deeper Tertiary aquifers in the area range from depths of 100 to 300 feet and include coarse 
grained interbedded sandstones, channel conglomerates, tuffs and siltstones (Noble, 1982b).  
Alluvial aquifers are the most used aquifers in the Great Plains region of Montana, due to their 
high yields and proximity to agricultural land (Noble, 1982a). 

Given several factors, including the more remote location of the proposed Aquifer Exemption 
Area, current demographics and availability of a drinking water sources within the shallower 
alluvial deposits, depth to the Madison Aquifer and its water quality (i.e., documented high TDS 
concentrations and potential presence of hydrogen sulfide), it is unlikely that the Madison Aquifer 
will ever be developed as a public drinking water supply for this area. 

4.3 Private and Public Wells Drinking Water Wells 
Figure AE.15 indicates the locations of nearby private and public water wells. Only one well is 
located within the proposed Aquifer Exemption Area: 

Montana Groundwater Information Center (GWIC) Well ID: 81476 
Well Owner: Field, C.W. Jr., Route #1, Valier, MT  59486 
Aquifer: Unknown 
Use: Domestic and Stockwater 
Date Completed: January 19, 1953 
Total Depth: 109 feet 
Static Water Level: 17 feet 

Figure AE.15 indicates four (4) water wells are located in the near vicinity outside of the 
proposed Aquifer Exemption Area (Table 2). Well #83374 is an agricultural well completed to a 
depth of 207 feet with a static water level of 160 feet.    
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TABLE 2.  Nearby Private and Public Wells Outside the Aquifer Exemption Boundary – 
Source:  Montana Groundwater Information Center (GWIC) 

Well Owner 
Information 

Aquifer 
Date 

Completed 
Well ID and 

Use 

Well 
Depth 

(ft) 

Static Water 
Level 
(ft) 

Allen, John E. 
Valier, MT  59486 

Sandstone 
Unit 

12/27/1963 #83374 - 
Agricultural 

207 160 

Fed Land Bank 1 Unknown Unknown #915142 – NA Unknown Unknown 
Allen 1 Unknown Unknown #915479 – NA Unknown Unknown 
Pondera County Canal 
& Reservoir Co. 
Valier, MT 59486 

Unknown 12/16/1963 #83372 – 
Domestic 

Unknown 13 

5. CONCLUSION

The proposed Aquifer Exemption Area is calculated based on conservative parameters of 14%
porosity and an aquifer thickness of 90 feet, resulting in a calculated storage capacity of 275.3
MMBBL. Sufficient storage exists for injection of wastewater from Montana Renewables within the
proposed Aquifer Exemption Area. Thick confining layers are present above and below the
Madison Aquifer, preventing migration of injected fluids into surrounding USDWs. Injection into
the Class V wells would be performed within the permitted maximum allowable injection
pressures (MAIP) for each well and would not exceed the fracture pressure gradient of the
formation, mitigating the risk of fluid migration outside of the Aquifer Exemption Area. No water
wells are supplied by the Madison Aquifer in this area. Due to its depth (>3,000 ft) and TDS
concentrations (> 5,000 mg/L), it is not anticipated that this aquifer would be used as a drinking
water supply. Sufficient water resources exist in the area at depths ranging from less than 207
feet.
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FIGURES 
Figure AE.01.  Location of the Proposed Montalban Oil & Gas Operations, Inc. Class V Wells  
Figure AE.02.  Existing and Proposed Aquifer Exemption Areas 
Figure AE.03.  Landowners and Land Use within the Aquifer Exemption Area 
Figure AE.04.  Aquifers and Confining Units of the Northern Great Plains Aquifer System. 
Figure AE.05.  Northern Great Plains Aquifer System, Madison Formation Thickness 
Figure AE.06.  Geologic Cross Section Location 
Figure AE.07.  Geologic Cross Section 
Figure AE.08 Sun River Dolomite Porosity Isopach Map 
Figure AE.09.  Northern Great Plains Aquifer System Stratigraphic Column 
Figure AE.10.  Jody Field 34-1 Well Log 
Figure AE.11.  Jody Field 34-2 Well Log 
Figure AE.12.  Thickness of underlying Devonian Confining Layer in the Aquifer Exemption Area 
Figure AE.13.  Oil and Gas Wells in the Aquifer Exemption Area 
Figure AE.14.  Map of Pondera County 
Figure AE.15.  Private and Public Water Wells 
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1. MONTALBAN OIL & GAS OPERATIONS, INC. 
DESCRIPTION OF BUSINESS 

Montalban Oil & Gas Operations, Inc. (Montalban) is located in Pondera County, Montana, 
approximately 90 miles north of Great Falls, Montana. Montalban has successfully operated 
underground injection control (UIC) wells in Pondera County for over 11 years. Montalban has 
applied to EPA for an Area-Wide UIC Class V permit for injection of industrial wastewater into the 
Mississipian Madison Aquifer, an Underground Source of Drinking Water (USDW) for which an 
Aquifer Exemption has been requested. The area-wide UIC permit includes initial conversion of 
two (2) existing Class II UIC wells to Class V UIC wells and conversion at a future date of two (2) 
shut-in oil and gas wells to Class V UIC Wells.  
  
Montalban is planning to receive industrial wastewater from Montana Renewables, a renewable 
fuels refinery located in Great Falls, Montana.  Montana Renewables is a leader in the renewable 
energy transition, processing renewable feedstocks (such as seed oils, used cooking oil, and 
tallow) into low-emission sustainable alternatives that directly replace fossil fuel products.  The 
refinery is scheduled to commence operations in 2022, with wastewater discharge commencing 
the First Quarter of 2023. Permitting injection of its wastewater into the proposed Class V UIC 
wells will support Montana Renewables in leading Montana’s energy transition.  
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1. WELL LOCATIONS (40CFR § 144.3)   

Montalban Oil & Gas Operations, Inc (Montalban) is submitting this area-wide underground 
injection control (UIC) permit application to USEPA Region 8 for conversion of two (2) existing 
Class II UIC wells and two (2) shut-in oil and gas wells to Class V UIC wells. The wells will be 
used for injection of industrial wastewater received from the Montana Renewables Fuels Refinery 
in Great Falls, Montana. The wells are located in the Loneman Coulee Oil Field north of Great Falls 
in Pondera County, Montana (Figure 01).   

This application involves a phased approach with initial conversion of the two existing Class II 
wells and subsequent conversion of the two shut-in oil and gas wells, at a later date, to 
accommodate future wastewater volumes from the refinery.    

The wells included in this area-wide application are listed in Table 1 below. Wellbore schematics 
for Jody Field Wells 34-1 and 34-2 are included in Figures 03 and 04, respectively.  

As illustrated on Figure 01, the area-wide UIC permit boundary was drawn to include the 
proposed Class V UIC wells within the Loneman Coulee Field. The GIS coordinates of each corner 
of the area-wide permit boundary are as follows. 

  

TABLE 1. Area-Wide Permit Application UIC Wells 

Well 
Name 

API # 
Well 

Owner 
Well 

Operator 
Well 

Coordinates 

Well 
Depth 

(ft) 

Injection 
Formation 

Injection 
Interval 
(ft bls) 

Jody Field 
34-1 

25-
073-

21830 

Montalban Montalban 48°13’31” N 
112°22'26" W 

3,538 Madison/ 
Sun River 
Dolomite 

3,428-
3,538 

Jody Field 
34-2 

25-
073-

21838 

Montalban Montalban 48°13’22” N 
112°22'16" W 

3,499 Madison/ 
Sun River 
Dolomite 

3,418-
3,499 

Jody Field 
14-34 

25-
073-

21740 

Montalban Montalban 48° 13'29'' N 
112° 22'27'' 

W 

3,415 Madison/ 
Sun River 
Dolomite 

TBD 

Jody Field 
4-1A 

25-
073-

21842 

Montalban Montalban 48° 13'16'' N 
112° 22'29'' 

W 

3,462 Madison/Su
n River 

Dolomite 

TBD 
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TABLE 2. Area Wide UIC Permit Boundary GIS Coordinates 

Corner X Coordinate Y Coordinate 

NorthWest -12510984.7968 6145834.8807 

NorthEast -12508131.2437 6145842.5415 
SouthEast -12508123.1499 6142827.6853 
SouthWest -12510976.7030 6142820.0245 

2. AREA OF REVIEW SIZE DETERMINATION (40 CFR § 
146.6)  

An Area of Review (AoR) was established for the area-wide permit based on a delineated radius 
of 1/2 mile from the mapped area-wide boundary (Figure 01). 

3. MAP(S) (40 CFR § 144.31) 

Figure 02 includes a topographic map extending over one mile beyond the proposed project 
boundary. The Figure indicates the location of the proposed Class V injection wells, the area-wide 
UIC permit boundary, and the applicable AoR. The following features were not found, or known to 
be within, the mapped AoR:  
• outcrops of injection and confining formations; 
• surface water intake and discharge structures; 
• hazardous waste treatment, storage, or disposal facilities; 
• mines (surface and subsurface) and quarries; or 
• residences, schools, and hospitals. 

 
Within the extended topographic map area there are six (6) water wells documented, including 
one within the AoR (Figure 02).  Details obtained from the MBMG GWIC database regarding the 
nearby water wells are included in Table 3. 
 

TABLE 3. Water Wells Within the Topographic Map Area– Source: Montana Groundwater 
Information Center (GWIC) 

Well Owner 
Information Aquifer Date 

Completed 
Well ID and 

Use 

Well 
Depth 

(ft) 

Static Water 
Level 
(ft) 

Allen, John E. 
Valier, MT  59486 

Sandstone 
Unit 

1/1/1962 #83374 - 
Agricultural 

207 160 

Fed Land Bank 1 Unknown Unknown #915142 – NA Unknown Unknown 

Allen 1 Unknown Unknown #915479 – NA Unknown Unknown 

Pondera County Canal 
& Reservoir Co.  
Valier, MT 59486 

Unknown 1/1/1912 #83372 – 
Domestic 

Unknown 13 
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TABLE 3. Water Wells Within the Topographic Map Area– Source: Montana Groundwater 
Information Center (GWIC) 

Well Owner 
Information Aquifer Date 

Completed 
Well ID and 

Use 

Well 
Depth 

(ft) 

Static Water 
Level 
(ft) 

Field, C.W. Jr.  
Valier, MT 59486 

Unknown 1/19/1953 81476 109 17 

Fields CW *8 Mi SW 
Valier Montana 

Two 
Medicine 

Formation 

Unknown #6412 
Domestic/ 
Stockwater 

90 Unknown 

4. PART IV. AREA OF REVIEW WELLS AND CORRECTIVE 
ACTION PLANS (40 CFR § 144.55) 

The wells located within the AoR that penetrate the confining zones for the proposed Class V UIC 
wells are listed in Table 4 below. These wells include oil and gas wells that are either plugged 
and abandoned (approved by the Montana BOGC) or shut-in.   
 

TABLE 4. Wells Penetrating the Proposed Confining Zone 

Well 
Name or 

Type 

API or 
Water Well 

# 
Well Owner 

Well 
Location 

Well 
Depth  

(ft) 
Formation 

Well 
Status 

Field 1-34A 25-073-
21609 

AltaMont Oil 
& Gas, Inc. 

29N - 6W - 
34 NW SW   
1700 FSL, 
1300 FWL 

3,485 Madison P&A 
Approved 

Field 14-34 25-073-
21740 

Montalban 
Oil & Gas 
Operations, 
Inc. 

29N - 6W - 
34 SE SW   
990 FSL, 
1650 FWL 

3,415 Madison Shut-in 

Jody Field 
4-1 

25-073-
21824 

AltaMont Oil 
& Gas, Inc. 

28N - 6W - 
04 NE NE   
330 FNL, 430 
FEL 

3545 Madison P&A 
Approved 

Jody Field 
4-1A 

25-073-
21842 

Montalban 
Oil & Gas 
Operations, 
Inc. 

28N – 6W – 
04 NE, 330 
FNL, 380 FEL 

3,416 Sawtooth Shut-in 

 
The BOGC well records were researched to determine the availability of construction details, 
cement bond logs and records of well completion and plugging for each of the above oil and gas 
wells. The findings are presented in Table 5 and included in Exhibit A.  
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TABLE 5. BOGC Oil and Gas Well Records 

Well Construction 
Details 

Cement 
Bond 
Logs 

Record of 
Well 

Completion 

P&A 
Records 

Confining Unit 
Penetrated 

Field 1-34 Exhibit A Not 
Available 

Exhibit A Exhibit A Jurassic Ellis Group 
(above Mississippian 
Madison Aquifer) 

Field 14-34 Exhibit A Exhibit A 
 

Exhibit A Shut-in Jurassic Ellis Group 
(above Mississippian 
Madison Aquifer) 

Jody Field 4-1 Exhibit A Exhibit A Exhibit A Exhibit A Jurassic Ellis Group 
(above Mississippian 
Madison Aquifer) 

Jody Field 4-1A Exhibit A Not 
Available 

 

Exhibit A Shut-in Jurassic Ellis Group 
(above Mississippian 
Madison Aquifer) 

5. PART V. LANDOWNER INFORMATION (40 CFR § 144.31 
AND PART 147) 

The UIC wells are located within the Loneman Coulee Oil Field in Pondera County, Montana.  The 
land within the requested exemption area is used for oil and gas related activities and 
agriculture.  The identities of the landowners within the AoR are provided in Figure 01 and 
detailed in Table 6 below. 
 

TABLE 6. Landowners Within the Aquifer Exemption Area 

Landowner Owner Address Parcel # Use 

Field, Jody 5353 Range View Rd. 
Valier, MT  59486 

26-4096-34-4-04-01-0000 Agricultural 

Vandenbos, William D 
& Tamara K JTRos 

453 Frances Heights Rd. 
Valier, MT  59486 

26-4096-33-4-01-01-000 Agricultural 

Vandenbos, Keith E & 
Leiha R. JTRos 

2475 Seven Block Rd. 
Valier, MT  59486 

26-4096-33-1-01-01-0000 Agricultural 

Field, Jody 5353 Range View Rd. 
Valier, MT  59486 

26-4096-34-2-03-03-0000 Agricultural 

Field, Jody 5353 Range View Rd. 
Valier, MT  59486 

26-4096-34-1-03-01-0000 Agricultural 

Field Ranch Inc. 5353 Range View Rd. 
Valier, MT  59486 

26-3984-03-2-02-02-0000 Agricultural 

Field Ranch Inc. 5353 Range View Rd, 
Dupuyer, MT 59432 

26-3984-04-1-01-01-0000 Agricultural 

Field Ranch Inc. 5353 Range View Rd. 
Valier, MT  59486 

26-3984-04-2-02-01-0000 Agricultural 
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TABLE 6. Landowners Within the Aquifer Exemption Area 

Landowner Owner Address Parcel # Use 

Vandenbos, William D 
& Tamara K JTRos 

453 Frances Heights Rd. 
Valier, MT  59486 

26-4096-33-4-01-01-000 Agricultural 
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FIGURES 
Figure 01.  Well Locations, Area-Wide Permit Boundary and Area of Review Location 
Figure 02.  Topographic Map 
Figure 03.  Jody Field 34-1 Well Schematic 
Figure 04.  Jody Field 34-2 Well Schematic 
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1. GEOLOGY 

The Madison Aquifer is part of the Northern Great Plains aquifer system, which extends across 
Montana, Wyoming, North Dakota, and South Dakota and lies beneath confining units in the 
proposed Underground Injection Control (UIC) area (Figure 01) (USGS, 1996). The Madison 
Aquifer in this area is comprised of the Mississippian Madison Limestone, which includes the 
Lodgepole Limestone, overlain by the Mission Canyon Limestone. The formations consist of 
marine carbonates and evaporites deposited in a shallow water environment (Downey, 1984).  
The Lodgepole Limestone consists mainly of fossiliferous to micritic dolomite and limestone units.  
The Mission Canyon Limestone consists of a coarsely crystalline limestone at its base, grading 
upward to finer crystalline limestone. The thickness of the Madison Limestone in northwestern 
Montana is mapped at approximately 1,000 to 1,200 feet as illustrated on Figure 02 (Downey, 
1984). 
 
The Class II UIC wells (Jody Field wells 34-1 and 34-2) are completed within the Sun River 
Dolomite, the uppermost section of the Madison formation. The Sun River Dolomite ranges up to 
an average of approximately 200 feet thick in this area with the Mission Canyon and Lodgepole 
extending approximately 1,000 feet in thickness beneath that (Pasternack, 1988). A cross section 
was prepared based on well data gathered from BOGC records (Figures 03 and 04). As 
indicated in the cross section, the Sun River Dolomite, in close proximity to the proposed Class V 
UIC wells, is approximately 250 feet thick. The thickest injection interval in the existing Class II 
UIC wells is 90 feet thick.  
 
The Sun River Dolomite has been studied extensively for its hydrocarbon production potential 
and has been determined to have an average porosity of 8 to 14% and average permeability of 
10 to 82 millidarcy (md) with the highest values observed in the Pondera Field. Figure 05 
indicates the porosity values mapped in the Pondera field and surrounding areas. According to 
Pasternack (1988), two dominant porosity types are within the Sun River Dolomite: moldic 
porosity in discreet areas developed from dissolution of bioclastic debris and fracture porosity, 
which is evident throughout all areas of the Sun River Dolomite. Bioclastic debris is deposited as 
shallow marine bars oriented northwest-southeast. As indicated on Figure 05, the Jody Field 
wells are located within a bioclastic debris trend that intersects the Pondera and Highview Fields 
and have a bioclastic debris composition greater than 20%, inferring a high percentage of moldic 
porosity. The Class II Aquifer Exemptions established for this area by the Montana DOGC are 
based on a porosity in the range of 14% (Telephone conversation with George Hudak, July 2022) 
and confirmed in regional well logs.    

2. UNDERGROUND SOURCES OF DRINKING WATER 
(USDWS) AND CONFINING ZONES 

The Madison Aquifer is bounded by confining layers that separate it from the Lower Paleozoic and 
Lower Cretaceous aquifers (Figure 06).    
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The Madison Limestone is overlain by the unconforming confining units of the Jurassic Ellis 
Group, which consists of the Swift, Rierdon and Sawtooth (Piper) formations. The Ellis Group 
forms a confining layer between the Mississippian and lower Cretaceous aquifers and is present 
above the Madison Sun River Dolomite as indicated in the UIC wellbore schematics for Jody Field 
Wells 34-1 and 34-2 (Figures 07 and 08).   
 
According to USGS (2022), The Sawtooth formation in Western Montana consists of dark gray, 
platy to shaly, dense limestone with a local basal conglomerate. The Rierdon Formation includes 
gray, locally fossiliferous limestone that may contain quartz sand interbedded with greenish gray 
limy shale. The Swift Formation includes glauconitic, flaggy-bedded, commonly fossiliferous, fine-
grained sandstone or sand coquina with dark gray shale interbeds.  A dark gray, noncalcareous, 
micaceous shale forms the lower part of the formation, commonly with a basal chert pebble 
conglomerate or conglomeratic sandstone. Based on review of local well logs, the total thickness 
of the confining units within the Ellis group is over 220 feet.    
 
Logs reviewed from oil and gas wells in the region indicate that the Sun River Dolomite ranges up 
to as much as 300 feet thick beneath the Ellis Group. Review of well logs from two nearby wells 
drilled deeper into the Madison indicate the presence of a dense, cherty unit with a minimum 
thickness of 108 feet to 147 feet directly beneath the Sun River Dolomite (API #25-073-05457 
and API #25-073-05439). According to the well logs, this unit was documented to have low to no 
porosity.  
 
The confining units beneath the Mississipian Madison Formation include Silurian and Devonian 
units consisting mainly of shaly carbonates, shale, and evaporites (Figure 09).  Because of the 
fine-grained lithology and the presence of evaporites in the Silurian and Devonian units, these 
formations are considered to be confining beds between the Mississippian aquifer and the 
underlying Cambrian-Ordovician aquifer (Downey, 1984). Hydrologic modeling results of Downey 
(1984, 1986) indicate that vertical hydraulic conductivity between the Cambrian-Ordovician and 
Madison aquifers is less than 10-6 ft/d throughout the study area.  
 
The Devonian Duperow formation, which is separated from the Madison Aquifer by the Three 
Forks, Potlatch and Nisku formations, has recently been classified as an underground source of 
drinking water (USDW) in central Montana due to intervals of total dissolved solids (TDS) 
concentrations less than 10,000 mg/L and greater than 3,000 mg/L. The thickness of the 
confining layer (Three Forks formation) in the proposed UIC area between the Madison and 
underlying Duperow aquifer is approximately 200 feet (Pasternack, 1988). Based on local well 
logs, the thickness of the Duperow Aquifer east of the UIC permit boundary is greater than 700 
feet (Figure 04). 
 
The proposed Class V UIC Wells are located in Pondera County, which measures 1,640 square 
miles and is located approximately 90 miles northwest of Great Falls, the third largest city in 
Montana with a population of 58,700 (Figure 10). The population of Pondera County has 
declined steadily over the past several decades and in 2022 had declined from 6,044 to 5,764 
(Data USA, 2022). Agricultural production employed 45% of the County’s labor force in 2017, 
and agricultural land accounted for 25% of the county’s tax base (Montana State University, 
2022). The median household income in 2020 was $30,464 (Wikipedia, 2022).  
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The local population is served by nine (9) small water systems that draw from shallow 
groundwater wells and local reservoirs, as well as privately owned shallow water wells. The 
Madison Aquifer is not currently used as a drinking water supply in the proposed UIC area. Most 
of the shallow Quaternary aquifers are comprised of unconsolidated alluvial deposits derived from 
the surrounding mountains (Noble, 1982b). According to Noble (1982b), these aquifers are 
primarily water-table aquifers and groundwater movement follows the topography in a 
downstream direction. Recharge to the shallow alluvial aquifers is primarily through rainfall and 
snowmelt. Deeper Tertiary aquifers in the area range from depths of 100 to 300 feet and include 
coarse grained interbedded sandstones, channel conglomerates, tuffs and siltstones (Noble, 
1982b). Alluvial aquifers are the most used aquifers in the Great Plains region of Montana, due to 
their high yields and proximity to agricultural land (Noble, 1982a).   
 
Details regarding the USDWs and Confining Units in the Area of Review (AoR) are provided in 
Table 1 below.   
 

TABLE 1.  USDWs in the AoR 

Formation 
USDW or 
Confining 

Zone 
Lithology Thickness Depth TDS 

Concentrations 
Quaternary 
and Tertiary 
Aquifers 

USDW Quaternary 
unconsolidated aquifers 
include alluvium, 
colluvium terrace 
deposits, eolian 
deposits, 
glacial deposits, high 
level gravels, and 
deeply weathered 
surface of some 
sandstone 
formations/Tertiary 
aquifers include coarse 
grained interbedded 
sandstones, channel 
conglomerates, tuffs 
and siltstones  

Quaternary 
up to 200 
ft/Tertiary 
<1,500 ft   

Deeper 
Tertiary 
aquifers in 
the area 
range 
from 
depths of 
100 to 
300 feet  

<3,000 mg/L in 
Quaternary 
Deposits and 500 
mg/L to >5,000 
mg/L in the lower 
Tertiary Deposits; 
The Fort Union 
Section has TDS 
concentrations 
ranging from <200 
to >9,500 mg/L  

Upper 
Cretaceous 
Aquifer -Hell 
Creek 
Formation and 
Montana 
Group (Fox 
Hills 
Sandstone) 

USDW Sandstone Fox Hills 
approx. 300 
ft, Hell 
Creek 500 
to 1,100 ft   

Approx. 
300 ft to 
1,800 ft 

107 to 4,400 mg/L  

Upper and 
Lower 
Cretaceous -
Colorado 
Group 
(Colorado, 
Greenhorn, 
Blackleaf, Bow 
Island 
Formations) 

Confining 
Zone 

Mudstone-shale and 
Volcaniclastic 

Approx. 750 
ft 

Approx. 
1,800 ft 

NA 
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TABLE 1.  USDWs in the AoR 

Formation 
USDW or 
Confining 

Zone 
Lithology Thickness Depth TDS 

Concentrations 
Lower 
Cretaceous 
Aquifer - 
Dakota 
Sandstone, 
Kootenai 
Formation 
(Sunburst) 

USDW Sandstone Approx. 
500-700 ft 

Approx. 
2500 ft 

Ranges depending 
on location – 
observed at 7,000 
to 12,000 mg/L 
(Well MT51141-
07750) 

Jurassic Ellis 
Group 
(Morrison, 
Swift, Rierdon, 
Sawtooth) 

Confining 
Zone 

Dense shale, silty shale 
and siltstone 

>220 ft Approx. 
3200 ft 

NA 

Mississippian 
Madison  
Aquifer 

USDW Sun River Dolomite 
with good porosity 
underlain by dense, 
cherty upper section of 
Mission Canyon 
Limestone.  Lower 
Mission Canyon and 
Lodgepole have 
intermittent dense, 
tight sections, 
interbedded with more 
transmissive units. 

Sun River 
Dolomite: 
approx. 250 
ft, underlain 
by a dense 
cherty unit 
of the 
Mission 
Canyon, 
approx. 
108-147 ft 
thick 

Approx. 
3440 ft 

5,440 mg/L  
(API # 
25-073-21740) 

Devonian 
Three Forks 
Formation 
(Devonian) 

Confining 
Zone 

Dense, tight limestone 
and shale (approx. 60 
ft underlain by 
interbedded shale and 
anhydrite) 

Up to 200 ft Approx. 
3800 ft to 
4190 ft 

NA 

Devonian 
Duperow 
Aquifer  

USDW Dense, tight crypto to 
microcrystalline 
dolomite with poor to 
fair porosity 

>700 ft Approx. 
4,500 ft 

9,470 to 13,800 
mg/L (API # 
25-073-21523) 
 

(Sources: Noble, 1982a; Flight, 2004; Fowler, 2020) 

3. WATER QUALITY  

The primary minerals within the Madison Limestone include calcite, dolomite, and anhydrite, with 
dissolution of anhydrite and dolomite largely contributing to the water quality throughout the 
aquifer (Busby, 1991). The presence of hydrogen sulfide odor in the wells analyzed by the USGS 
was also noted during sampling and was determined to be due in part to a terrigenous source of 
sulfur, which has been noted in the proposed UIC area (Telephone conversation with George 
Hudak, July 2022). 
 
Due to the presence of anhydrites, the TDS concentrations in the Madison Aquifer vary greatly 
from less than 1,000 mg/L to greater than 300,000 mg/L, depending on the location within the 
formation and groundwater flow characteristics (Downey, 1984). According to George Hudak, UIC 
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Coordinator, Montana BOGC, the TDS concentration in the proposed UIC area ranges above 
5,000 mg/L.   
 
The Montana Bureau of Mines and Geology mapped TDS concentrations in the immediate 
surrounding areas. The data were collected from oil tests or production wells between 1920 and 
1977 and indicated TDS concentrations in the Sun River Dolomite ranging from around 4,490 to 
6,660 mg/L and TDS concentrations in the Madison Formation ranging from around 3,240 to 
7,100 mg/L (Feltis, 1980b). A water sample collected from Well 14-34 (API #25-073-21740), 
which is centrally located within the UIC area, indicated a TDS concentration of 5,440 mg/L 
(Exhibit A). A water sample collected from Well 4-1 (API#25-073-21824) indicated a calculated 
TDS concentration of 5,109 mg/L (Exhibit A).   
 
Details regarding water quality in the known USDWs in the AoR are summarized in Table 1. 
Regional groundwater flow direction through the southern and eastern portion of the Madison 
Aquifer is northeastward (USGS, 1996). A potentiometric surface map generated by the Montana 
Bureau of Mines and Geology based on local oil and gas well data indicates a northward 
groundwater flow direction in the vicinity of the UIC wells (Feltis, 1980a). The proposed UIC area 
is located on the western edge of the Great Plains, west of the Sweetgrass Arch and east of the 
Intermountain Seismic Belt.  Figure 11 indicates that the proposed UIC area is located several 
miles east of mapped faults in an area with low earthquake risk. No mapped or known faults lie 
within the AoR. Depth to basement from the base of the Sun River Dolomite is estimated to be 
over 2,000 feet (Figure 04).  

4. FORMATION DATA 

Well records for the Jody Field wells (Exhibit B) indicate that the bottom hole fluid pressure is 
1,096 psi with a temperature of 77° F.   Fracture pressures are included in the workover reports 
provided in Exhibit B.   
 
Formation fluid water quality data was collected within the proposed area-wide UIC permit 
boundary during drilling of Well No. 4-1 in 2007.  The formation fluid was reported to have a pH 
of 7.5, specific gravity of 1.007, a measured conductivity of 8,480 µmhos/cm and a calculated 
TDS concentration of 5,109 mg/L. The water analysis report for Well 4-1 is included in Exhibit A. 
 
The injection zones are completed within the Sun River Dolomite, the uppermost section of the 
Mississippian Madison Formation. As discussed in Section 1 (Geology), the Sun River Dolomite 
within the area-wide UIC permit boundary appears to have a bioclastic debris composition 
greater than 20%, resulting in a porosity in the range of 14% which is consistent with field 
observations. The receiving formation is composed predominantly of a vugular dolomite 
(CaMg(CO3)2) with locally interbedded anhydrites (CaSO4).  The dolomite is typically associated 
with minor quantities of goethite (FeOOH), hematite (Fe2O3), and quartz (SiO2) (Busby,1991).   
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Montalban Oil & Gas Operations Inc 
MOGO/Jody Field 34-1 

NWNW – Section 34-T29N-R6W 
(2310’ FSL – 990’ FWL) 

Pondera County, Montana 
API #25-073-21838 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Altamont Oil & Gas Inc 
Patrick M. Montalban 
Petroleum Consultant 

PO Box 488 
Cut Bank, MT 59427 

 
 
 



 
 

Resume 
 
 
 
 
 
Spud Date:        August 28, 2008 

 
Completion Date:       May 6, 2008 
 
Status:         Madison Sun River Dolomite   
         Injection Well 
 
Elevation:        4071’ GR  4076’ KB 
 
Total Depth:        3540’ Driller 3539’ Logger 
         4 ½” set @ 3540’ Float Collar 3495’ 
 
Hole Size:        8 ¾” (0 – 679’) 6 ¼” (679’ – 3540’) 

          
Casing Size: 7”, 17#/ft, Ltd, ST&C, set @ 674.94’ KB 

w/175 sacks Class G Cement 
 4 ½”, 105#/ft, SPI, J55, ST&C, Rge 3 set 

@ 3539.71 KB w/100 sacks Class G 
Cement. Float collar @ 3495.42 KB 

 
 
Perforations:        3428’ – 3432’ = 4 SPF = 3 1/8” HSC 
         3442’ – 3446’ = 4 SPF = 3 1/8” HSC 
         3440’ – 3442’ = 4 SPF = 3 1/8” HSC 
         3448’ – 3452’ = 4 SPF = 3 1/8” HSC 
         3452’ – 3466’ = 4 SPF = 3 1/8” HSC 
         3470’ – 3480’ = 4 SPF = 3 1/8” HSC 
         3480’ – 3490’ = 4 SPF = 3 1/8” HSC 
         3490’ – 3493” = 4 SPF = 3 1/8” HSC 
      New Perforations 3448’ – 3474’ = 4 SPF = 3 1/8” Exp.  
         3474’ – 3506’ = 4 SPF = 3 1/8” Exp. 
         3506’ – 3538’ = 4 SPF = 3 1/8” Exp. 
 
Bridge Plug:        None 
 
Tubing:        105 joints 2 3/8”, 4.7 #/ft, J55. 8rd, 

       ST&C set @ 3398.58’ with 4 ½’ x 2  
       38” ADI 

 
Seating Nipple:       None 

 
Rods: None 
 
Pump:         None 
 
Pumping Unit:        None 
 

 
 
 



 
 
 

Daily Activity Summary 
 
 
 
 
Wednesday 
September 2, 2022 70°F – 95°F Clear Sky. 30 mph from the west. 
 Began operations @ 9:00 am.  

Moved in and rigged up Liquid Gold Well Service Rig 
No. 6. Haul in and set circulating tank and power swivel. 
Rigged up 2:30 pm. Unseat 4 ½” x 2 3/8” AD-1 packer 
unseated @ 3:00 pm. Pack off tubing. Start and go 
through circulating pump. Shut down operations due to 
high winds 30-40 mph. Shut down operations @ 3:30 pm. 

 
 Total Rog Hours: 6 ½ hrs x $260.00= $1,690.00 
 Travel Time: (2 Trucks) (per man) = $180.00 
 Tracking Costs: 
 Pickup Costs: 2 trucks x $60.00  =  $120.00 
 Fuel Surcharge: 10%   = $169.00 
 Environmental Safety   =  $50.00 
 Tool Pusher      $350.00 
 Extra Labor: 1 man x $45.00/hr  =  $292.50 
       $2,851.50 
 
 Winch Truck: 3 hrs x $165.00  =  $495.00 
 2 hrs Tanker: 2 x $165.00   =  $330.00 
 1 Pickup: ($60 per unit)  = $60.00 
 Fuel Surcharge: 10%   = $82.50 
 Pump Truck Mileage: 40 miles x $4.00  $160.00 
 1 Travel per Man: 2 x $45.00 = $90.00 
       $1,217.50 
 
 1 day Consulting = 1500/2   =  $750.00 
 Mileage: 60 miles x 1.00  = $60.00 
       $810.00 
 
 Total Daily Costs    = $4,879.00 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
Thursday 
September 8, 2022 56°F – Cloudy Sky – 10-15 mph wind from North 
 Began operations @ 8:00 am.         Well 

flowed and equalized on the backside. Pulled and 
strapped 2 3/8”, 4.7#/ft tubing out of the hole. Pulled 105 
joints 2 3/8”, 4.7#/ft with 4 ½” x 2 3/8” AD-1 Packer. 
Tubing tally as follows 

 
 1 – 4 ½” x 2 3/8” AD-1 Packer = 2.50’ 
 1 – 2 3/8” seating Nipple  = 1.10’ 
 
 105 joints 2 3/8”, 4.7#/ft, J55, 8rd = 3391.98’ 
 
 Total     = 3395.58’ 
 
 KB     = 3.0 
 Total String    = 3398.58’ KB 

 
       Stop and pick up 2 joints of 2 3/8” tubing. Tagged as 
       follows and slowly circulated to T.D. 
 
             3398.58’ KB 
       2 joints of 2 3/8” tubing  = 62.90’ 
             3461.48’ KB 
 
       Stop and pick up 1 joint of 2 3/8” tubing 
 
       1 joint of 2 3/8” tubing  = 31.45’ 
       Total 108 joints  
       Total Tubing    = 3492.93’ KB 
 
       48°F – Raining and very cloudy @ 2:00 pm. 
       Tagged @ 3461’ KB and circulated to total depth 3493’  
       KB and recovered thick black oily sulphur water with  
       many solids. Circulated the last 15’ to total depth 3493’  
       KB. Well went on a vacuum and we lost 15 bbls in 1 
       hour from the circulating tank. Successful clean out  
       of the well. Shut down operations @ 6:00 pm. 
 
       Total Rig Hours: 10 hrs x $260.00 = $2,600.00 
       Travel Time: 4 men x 2 hrs x $45.00 =  $360.00 
       Trucking Costs 
       Pickup Costs: 2 trucks x $60.00  = $1,200.00 
       Circulating Tank: (Pump Tank)  =  $550.00 /day 
       Power Swivel: 1 x $250.00  =  $250.00 
       Fuel Surcharge: 10%  =  $315.00 
       Environmental & Safety   =  $50.00 
       Tool Pusher       $350.00 
       Swivel Delivery: 40 miles x $4.00  =  $160.00 
       3 7/8” Bit     =  $600.00 



       Bit Sub    = $50.00 
       Extra Labor: $45.00/hour x 10 hrs  =  $450.00 
       Circulating Rubber    = $300.00 
       Pipe Dope     = $25.00 
             $6,180.00 
 
       Vacuum Truck: 2 ½ hrs x $145.00  =  $362.50 
       1 Pickup    = $60.00 
       1 hr Travel per Man    = $90.00 
       Fuel Surcharge    = $36.25 
       Total      $548.75 
      
       1 day Consulting: 1500/2   = $750.00 
       Mileage: 60 miles x $1.00  = $60.00 
             $810.00 
 
       Total      $7,538.75 
 
 
Friday 
September 9, 2022     43°F – Raining and cold – NW wind from NW 
       Began operations @ 8:00 am. Ran 4 ½” x 2 3/8” AD-1  
       packer with 105 joints of 2 3/8”, 4.7#/ft tubing. Tubing  
       string as follows: 
    
       1 – 4 ½” x 2 3/8” AD-1 Packer = 2.50’ 
       1 – 2 3/8” Seating Nipple  = 1.10’ 
        
       105 joints 2 3/8”, 4.7#/ft, J55 
       8rd ST&C Tubing   = 3391.98’ 
 
       Total String    = 3395.58’ 
 
       KB     = 3.00’ 
       Total String KB   = 3398.58’ KB 
 
       Moved in and rigged up Liquid Gold Pump and   
       Transport Truck. Pressure up backside to 500#/s.  
       Acidized well with 1000 gallons of 28% Hcl (23.8 bbls) 
       Acid job as follows: 
 
       Pumped acid @ 1000#/s to load perforations 
       Pumped 23.8 bbls Hcl acid @ 1000 bbls @ 1 bbl/minute 
       Pumped displacement @ 
        Pumping – 2.0 bbls/minute @ 1200#/s 
        Pumping – 3.0 bbls/minute @ 1750#/s 
        Pumping – 3.0 bbls/minute @ 1100#/s 
        Over displaced by 30.0 bbls 
       Instant shut in Pressure = 1000#/s 
       5 minute shut in Pressure = 100#/s 
       7 minute shut in Pressure = 0#/s 
         



       Well on a vacuum. Unseat 4 ½” x 2 3/8” AD-1 Packer  
       and pulled 105 joints of tubing. Pick up 3 7/8” bit and  
       sub and ran tubing string as follows: 
  
       1 – 3 7/8” bit and bit sub  = 1.25 
       108 joints 2 3/8 “, 4.7#/ft 
       J55, 8rd, ST&C   = 3492.93’ 
       Total String    = 3494.18’ 
 
       Pick up 1 joint 2 3/8” tubing = 31.45 
       Total string = 109 joints 
             3525.63 Gr 
 
       Add KB    = 3.0’ 
             3528.63 KB 
 
       Tagged float collar @ 3492.93 KB. Picked up power  
       swivel and began to drill float collar @ 3:00 pm. Drilled  
       from 3 7/8” from 3:00 pm to 5:30 pm. Shut down  
       operations @ 5:30 pm 
 
       Total Rig Hours: 9 hrs x $260.00  = $2,470.00 
       Pickup: 2 trucks x $60.00   = $120.00 
       Pickup Travel: 2 hrs x $45.00 per man = $270.00 
       Fuel Surcharge: 10%   = $357.00 
       Environmental & Safety   = $50.00 
       Supervisor: $350.00 per day = $350.00 
       Pump Tank: $550.00 per day  = $550.00 
       Power Swivel: $550.00 per day = $550.00 
       4 ½” AD-1 Packer: Rental 1 day x $250 = $250.00 
       Crossover Sub    = $50.00 
        Total Rig Costs   = $5,017.00 
 
       Acid Job = 1000 gallons 28% Hcl 
 
       Acid Pump Truck    = $1,600.00 
       Pump Truck Mileage   ------- 
       Bulk Acid Truck: $750 per day  =  $750.00 
       Mileage Bulk truck: $4.00/mile x 40 miles $160.00 
       1000 gallons 28% Hcl   = $3,250.00 
       Additives     =  $489.50 
       1 Pickup: $60.00 per day   =  $60.00 
       Fuel Surcharge: 10%   =  $249.50 
       Environmental & Safety   =  $75.00 

Total Costs     =  $6,779.00 
 
        Total Rig Costs  = $11,796.00 
 
       Consulting: $1500per day/2  =  $750.00 
       Mileage: 60 miles x $1.00   = $60.00 
             $810.00 
         Total    $12,606.00 
          



 
 
Monday 
September 12, 2022     59°F – Very Smokey – North/North West wind 15 mph. 
       Began operations @ 8:00 am. Rigged up power swivel  
       and drilling equipment. Drilled from 9:00 am – 10:30  
       am. Drilled out 4 ½” float collar @ 10:30 am. Drilled 3  
       7/8” hole from 3495’ to 3528.63’. Picked up 110th joint  
       and drilled from 3528.63’ to 3538.63’ from 10:30 am to  
       12:00 pm. Drilled 3 7/8” hole from 3583.63’ to 3543’. 
       Tag guide shoe. Began to torque up 3 7/8” bit. Total  
       depth @ 3543’ KB by rig operators. Circulate and clean 
       hole. Total pipe tally below: 
 
       1 – 3 7/8” bit and bit sub   = 1.25’ 
 
       Ran 109 2 3/8”, 4.7#/ft, J55, 8rd 
       ST&C Rge 3    = 3524.38’ 
 
         Total String  = 3525.63’ 
 
       Add KB = 3’    = 3.00’ 
             3528.63’ 
 
       Picked up 110 joints = 31.45’ 
       Drilled 14’ of the 110 joints  = 14.0’ 
 
         Total String   3542.63’ 
 
       Total depth 3543.0’ KB by rig operator. Circulated hole 
       clean for 1 hr. Hole clean. Tripped 110 joints out of the  
       hole. Pick up 3 7/8” bit and casing scraper. 
 
       69° - Very smokey – North/Northwest wind @ 15 mph  

      Trip 110 joints 2 3/8”, 4.7#/ft tubing into hole and tag  
      total depth 3543’ KB by operator. Circulated hole and  
      reciprocate a number of times from 3420’ – 3543’ KB.  
      Circulated tubing and rotate tubing and well cleaned  
      out to total depth with no fill. Lift tubing above 3420’.  
      Shut down operations @ 5:00pm. 

 
       Total Rig hours: 9hrs x $260.00 = $2,340.00 
       Daily Pickup: 2 trucks x $60.00 = $120.00 
       Pickup Travel: 2 hrs x $45/hr/man = $360.00 
       Fuel Charge: 10%   = $344.00 
       Environmental & Safety  = $50.00 
       Supervisor/Tool Pusher  = $350.00 
       Pump & Tank   = $550.00 
       Power Swivel    = $550.00 
       4 ½” Scraper    = $150.00 
       3 7/8” Bit for Scraper  = $200.00 
       Extra Labor: (1 guy) $45/hr  = $405.00 
       Bit Sub    = $50.00 



       Pipe Dope    = $25.00 
        Total Daily Costs  = $5,494.00 
 
       1 Day Consulting: 1500/2  = $750.00 
       Mileage: 60 miles x $1.00  = $60.00 
             $810.00 
 
        Total Daily Costs  = $6,304.00 
 
Tuesday 
September 13, 2022     59°F – Very Smokey – Very little wind 
       Began operations @ 11:00 am. Tripped to total depth 
       2543’ KB and tagged no fill. Rolled hole and circulated  
       well clean. Trip out of hole for perforating company.  
       Rigged up Nine Energy Service @ 2:00 pm. Ran 3.75”  
       gauge ring to total depth 3538’ KB. Perforated 3506’ –  
       3538’ = 4 SPF, 3 1/8” expendable gun. 32’ = 120 shots,  
       successful shooting. Perforated 3474’ – 3506’ = 4 SPF, 3 
       1/8” expendable gun. 32’ = 120 shots, successful   
       shooting. Perforated 3448’ – 3474’ = 4 SPF, 3 1/8”  
       expendable gun. 26’ = 96 shots, successful shooting.  
       Shot 90’ of the Sun River Dolomite Formation. Rigged  
       down Nine Energy Service. Tripped in _____ joints of 2  
       3/8” tubing with a 4 ½” x 2 3/8” SD-1 Packer with 3  
       joints of tail pipe. Tubing tally as follows: 
 
       1 – 4 ½” x 2 3/8” AS-1 Packer = 2.50’ 
       1 – 2 3/8” seating nipple  = 1.10’ 
 
       105 joints 2 3/8”, 4.7#/ft, J55, 8rd 
       ST&C Rge 3    = 3391.98’ 
        Total     3395.58’ 
       KB = 3’    = 3.0’ 
             3398.58’ 
       3 joints of tubing = total 108 joints = 94.35’ 
       3 joints of tubing below packer  
       Set @___     3492.93’ 
 
       Packer set @   3398.58’ KB 
 
       Set 4 ½” x 2 3/8” AS-1 Packer @ 3399’ KB. Shut down  
       operations @ 6:30 pm 
 
       Total Rig Hours: 7 ½ x $260.00 = $1,950.00 
       Daily Pickup: 2 hrs x &60.00 = $120.00 
       Pickup Travel: 2 hrs x $45.00/man = $270.00 
       Fuel Surcharge: 10%  = $250.00 
       Environmental & Safety  = $50.00 
       Supervisor/Tool Pusher  = $350.00 
       Pump & Tank   = $550.00 
       Pipe Dope    = $25.00 
         Total Costs  = $3,515.00 
 



       3 hours water tanker: 3 x $165.00 = $495.00 
       2 hours pickup: 2 x $45.00  = $90.00 
       1 pickup:    = $60.00 
       Fuel Surcharge: 10%  = $49.50 
       Environmental: $50.00/day  = $50.00 
             $744.50 
 
       Nine-CDK Perforating LLC 
       Perforated Madison Sun River Dolomite $28,770.00 
 
       1 day Consulting: 1500/2  = $750.00 
       Mileage: 60 miles x $1.00/mile = $60.00 
             $810.00 
 
         Total Daily Costs = $33,839.50 
 
 

Perforating Summary 
 

MOGO/Jody Fields 34-1 
SESESW Section 34-T28N-R6W 
Pondera County Montana 
 
No. 1 Perforated Interval 
Perforated Formation – Madison Sun River Dolomite 
Perforated Interval – 3506’ – 3538’ 
3 1/8” Expendable Gun = 33.2” Penetration .55 Diameter  
4 SPF = 120 Shots 
Collar Locator = 3503’7” 
Shot @ 3:21 pm 
Successful Shooting 
 
No. 2 Perforated Interval 
Perforated Formation – Madison Sun River Dolomite 
Perforated Interval – 3474’ – 3506’ 
3 1/8” Expendable Gun = 33.2 Penetration .55 Diameter on shot hole 
4 SPF = 120 Shots 
Collar Locator 3503’7” 
Shot @ 3:57 pm 
Successful Shooting 
 
No. 3 Perforated Interval 
Perforated Formation – Madison Sun River Dolomite 
Perforated Interval – 3448’ – 3474’ 
3 1/8” Expendable Gun = 33.2 Penetration .55 Diameter on shop hole 
4 SPF = 96 shots 
Collar Locator = 3445’7” 
Shot @ 4:29 pm 
Successful Shooting 
 
 
 
 



Wednesday 
September, 13, 2022     55°F – Very Smokey – Wind from NW @ 9 mph 
       Began operations @ 8:00 am. Moved in and   
       rigged up Liquid Gold Well Service Pump Truck  
       and Acid Transport. Pressured backside to   
       600#/s. Held OK. Began acid job @ 10:00 am.   
       Acidized well with 1000 gallons of 28% Hcl Acid  
        as follows: 
       Total Acid = 23.8 bbls Total displacement = 15.5   
       bbls. Load acid in tubing. Acid on perforation   
       with 13.5 bbls pumping @ 400#/s. Acid job as   
       follows: 
 
       Pumped 2.0 bbls/min @ 900#/s 
       Pumped 2.0 bbls.min @ 1000#/s 
       Pumped 23.8 bbls of acid and start displacement 
       Pumped 2.0 bbls/min @ 900#/s pumped 13.5 bbls  
       of displacement 
 
       Pumping 3.0 bbls/min @ 1400#/s  10 bbls over   
       displacement 
       Pumping 3.0 bbls/min @ 1500#/s  10 bbls over   
       displacement 
       Pumping 3.0 bbls/min @ 1000#/s  10 bbls over  
       displacement 
       Pumping 3.0 bbls/min @ 1000#/s 5 bbls over  
       displacement 
 
        Pumped 35.0 bbls over displacement 
 
       ISI = 600#/s 
       1 minute shut in = 100#/s 
       2 minute shut in = vacuum 
 
       Job ended. Moved out Liquid Gold Equipment 
       Unseat 4 ½” x 2 3/8” AD-1 Packer 
 
       1:00 pm – 59°F – Very Smokey  
       Tripped out 105 joints of  2 3/8” tubing. Remove   
       packer. Pickup rebuilt 4 ½” x 2 3/8” AD-1   
       packer. Ran tubing as follows: 
 
       1 – 4 ½” x 2 3/8” AD-=1 Packer = 2.50’ 
       1 – 2 3/8” Seating Nipple  = 1.10’ 
 
       105 joints 2 3/8”, 4.7#/ft, J55, 8rd 
       ST&C tubing    = 3391.58’ 
 
        Total String   = 3395.58’ 
         KB   = 3.0’ 
 
        Tubing set @ 3398.58’ KB 
 



       Rolled to casing with 50 bbls of corrosion    
       inhabitated water. Fluid clean. Landed 4 ½” x 2   
       3/8” AD-1 Packer with 13,000#/s over string   
       weight. Held OK. Ran MIT test on well as follows: 
 
       Time  Pressure Result 
       2:24 pm 450#/s  Held OK 
       2:29 pm 450#/s  Held OK 
       2:34 pm 450#/s  Held OK 
 
       Passed MIT test. Rigged down and moved Fields   
       #34-2. Shut down operations @ 3:00pm 
 
       Total Rig Hours: 7 hrs x $260.00 = $1,820.00 
       Daily Pickup: 2 trucks x $60.00 = $120.00 
       Pickup Travel: 1 hr x $45.00/man  = $135.00 
       Fuel Surcharge: 10%  = $237.00 
       Environmental & Safety  = $50.00 
       Supervisor    = $350.00 
       Pump & Tank   = $550.00 
       4 ½” Redress Packer   = $500.00 
       2” fill port part 3000#/s valve 
       For acid job & pressure handline = $540.00 
       4 ½” x 2 3/8” AD-1 for acid job = $250.00 
       Pipe Dope    = $25.00 
         Total Costs  = $4,442.00 
 
        Acid job 1000 gallons 28% Hcl 
 
       Acid Pump Truck   = $1,600.00 
       Bulk Acid Truck   = $750.00 
       Bulk Mileage    = $160.00 
       Bulk Acid 1000 gallons @  
       3.25 x 1000    = $3,250.00 
       Additives    = $704.50 
       Environmental: $75.00/day  = $75.00 
       1 Pickup    = $60.00 
       Fuel Surcharge: 10%  = $301.00 
         Total Costs  = $7,560.00 
 
       1 Day Consulting: 1500/2  = $750.00 
       Mileage: 60 miles x $1.00  = $60.00 
             $810.00 
 
         Total Daily Costs = $12,812.00 
 
 
       Total Workover = $77,979.25 
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Montalban Oil & Gas Operations Inc 
MOGO/Jody Field 34-2 

NENWSW – Section 34-T29N-R6W 
(2310’ FSL – 990’ FWL) 

Pondera County, Montana 
API #25-073-21838 
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Altamont Oil & Gas Inc 
Patrick M. Montalban 
Petroleum Consultant 

PO Box 488 
Cut Bank, MT 59427 

 
 
 



 
 

Resume 
 
 
 
 
 
Spud Date:        August 7, 2008 

 
Completion Date:       August 18, 2008 
 
Status:         Madison Sun River Dolomite   
         Injection Well 
 
Elevation:        4033’ GR  4038’ KB 
 
Total Depth:        3415’ Driller 3451’ Logger 
          
Hole Size:        8 ¾” (0 – 668’)  

6 ¼” (668’ – 3415’) 
3 7/8” (3415’ – 3451’) 
New Open Hole 

          
Casing Size: 7”, 17#/ft, Ltd, ST&C, set @ 664.30’ KB 

cemented w/260sacks Class G Cement 
 4 ½”, 10.5#/ft, API, J55, ST&C, Rge 3 

set @ 3418’ KB w/125 sacks Class G 
Cement.  

 
Perforations:        None 
 
Bridge Plug:        None 
 
Open Hole:        3418’ – 3499’ KB 
 
Tubing:        107 joints 2 3/8”, 4.7 #/ft, API, J55,  

       Rge set @ 3366.36   
   

Seating Nipple:       3365.16 KB 
 

Rods: None 
 
Pump:         None 
 
Pumping Unit:        None 
 
Status:         Injection Well 
 

 
 
 
 
 
 
 
 
 



 
 

Daily Activity Summary 
 
 
 
 
Wednesday 
September 14, 2022 70°F – Partly Cloudy – Smokey – NW wind @ 10 mph. 
 Began operations @ 3:00 pm. Moved in and rigged up 

Liquid Gold Well Service Rig No. 6. Unseat 4 ½” x 2 3/8” 
AD-1 packer. Trip 107 joints of 2 3/8”, 4.7#/ft, J55, API 
out of hole. Strapped out of the hole. 4 ½” x 2 3/8” AD-1 
packer looked good. Shut down operations @ 7:00 pm 

 
 Total Rig Hours: 4hrs x $260.00 = $1,040.00 
 Pickup Travel: 1 hr x 1 hr x $45.00/man $135.00 
   
 Environmental   = $50.00 
 Fuel Surcharge: 10%  = $104.00 
 
  Total Costs   = $1,279.00 
 
Thursday 
September 15, 2022 60°F – Smokey – Partly Cloudy – Very little wind 
 Began operations @ 8:00 am. Moved in circulating tank 

and power swivel. Haul H2O into location to fill tanks 
and clean well out to total depth: 3451’. Ran 109 – 2 3/8”, 
4.7#/ft, J55, 8rd with 3 7/8” bit to clean out well to total 
depth 3451’. Tubing as follows: 

 
 1 – 3 7/8” bit    = 2.50’ 
 1 – 2 3/8” seating nipple  = 1.10’ 
 109 – 2 3/8”, 4.7#/ft, J55 8rd 

ST&C     = 3417.30’ 
 
   Total String  = 3420.90’ 
   KB = 3.0  = 3.0’ 
       3423.90’ 
 
 
 
 1 – 3 7/8” bit    = 2.50’ 
 1 – 3 7/8” x 2 3/8” change over = 1.10’ 
 
 109 – 2 3/8”, 4.7#/ft, J55, 8rd 
 ST&C     = 3417.30’ 
 
   Total String  = 3420.90’ 
   KB   = 3.00’ 
       3423.90’ KB 
 

Out 

In 



 Finish hauling equipment and H2O into circulating tanks. 
Need to clean out 27’ out of open hole. 

 
 
 
 
Thursday 
September 15, 2022 64°F – Smokey – Slight rain @ 3:00 pm. 
 Tagged tubing @ 3424’ KB. Cleaned out 3 7/8” hole from 

3424’ to 3451’. Hard drilling. Could be drilling on float 
collar from 4 ½” casing. Total depth by operator 3451’ 
KB. Shut down operations @ 6:00 pm. 

 
 Total Rig Hours: 10 hrs x $260.00 = $2,600.00 
 Daily Pickup: 2 trucks x $60.00 = $170.00 
 Pickup Travel: 2 hrs x $45.00/man = $270.00 
 Fuel Surcharge: 10%  = $370.00 
 Environmental & Safety  = $50.00 
 Supervisor/Tool Pusher  = $350.00 
 Pump and Tank   = $550.00 
 Power Swivel    = $550.00 
 Bit Sub    = $50.00 
 3 7/8” Bit    = $200.00 
 Trailer Rental   = $100.00 
 Pipe Dope    = $25.00 
   Total Costs  = $5,235.00 
 
 Other Costs 
 Winch Truck: $165.00/hr 5 x $165.00 $825.00 
 Tanker: 2 hrs x $165.00/hr  = $330.00 
 Vacuum Truck: $145.00/hr x 2 hrs = $290.00 
 Environment Safety   = $75.00 
 Fuel Surcharge   = $144.00 
       $1,664.50 
 
 Consulting: $1500/2   = $750.00 
 Mileage: 60 miles x $1.00  = $60.00 
       $810.00 
 
  Total Daily Costs  = $7,709.50 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

 
 
Friday 
September 16, 2022 55°F – Little Smokey – Little wind – Slight rain 
 Began operations @ 8:00 am. Circulate & clean out well 

bore. Continue to torque up 3451’. Lose approximately 5 
- 6 bbls of H2O overnight and while cleaning well bore. 
Drill on float collar on bottom & finish cleaning well bore. 
Trip out 109 – 2 3/8”, 4.7#/ft, J55, 8rd joints of tubing 
with 3 7/8” bit. Remove bit and change over and trip in 
hole with 107 – 2 3/8”, 4.7#/ft, J55, 8rd joints of tubing 
with 4 ½” x 2 3/8” AD-1 packer. Shut down operations @ 
3:30 pm. 

 
 Total Rig Hours: 7 1/2hrs x $260.00 = $1,950.00 
 Daily Pickup: 2 trucks = 2hrs x $60.00 $120.00 
 Pickup Travel: 2hrs x $45.00/man = $270.00 
 Fuel Surcharge: 10%  = $305.00 
 Environmental & Safety  = $50.00 
 Supervisor & Tool Pusher  = $350.00 
 Pump and Tank   = $550.00 
 Power Swivel    = $550.00 
 Change Over for Bit   = $50.00 
 Wellhead Rubber   = $300.00 
 Trailer    = $100.00 
 Pipe Dope    = $25.00 
  Total Daily Costs  = $4,620.00 
 
 1 day consulting: $1500/2   = $750.00 
 Mileage: 60 miles x $1.00  = $60.00 
       $810.00 
 
  Total Costs   = $5,430.00 
 
 
 
Monday 
September 19, 2022 60°F – Partly Cloudy  
 Began operations @ 8:00 am. Well on a vacuum. Set 4 ½” 

x 2 3/8” AD-1 packer with 15,000#/s over string weight. 
Tubing string as follows: 

 
 1 – 4 ½” x 2 /38” AD-1 Packer = 2.50’ 
 1 – 2 3/8” Seating Nipple  = 1.10’ 
 
 107 joints 2 3/8”, 4.7#/ft, J55 
 8rd, ST&C    = 3366.36’ 
 
  Total String   = 3369.96 
 
   KB   = 3.00’ 



  Packer set @   = 3372.96’ KB 
 
  
 

Pressure tested and pressure up backside to 500#/s. Held 
OK. Acidized well with 100 gallons 28 Hcl. Acid job as 
follows: 
 
Acid Job = 1000 gallons 28% Hcl 
 
Pumped 1.0 bbls acid @ 1.5 bbl/min @ 500#/s 
Pumped 2.3 bbls acid @ 1.5 bbl/min @ 750#/s 
Pumped 10 bbls acid @ 1.5 bbl/min @ 1000#/s 
Pumped 10 bbls acid @ 1.5 bbl/min @ 1000#/s 
     Total 23.8 bbls acid 
 
Pumped 5.0 bbls of water after acid job. Shut down for 5 
minutes and pressure dropped form 1000#/s to 500#/s. 
 
Over-Displaced Acid job with 35 bbls as follows: 
 
Pumping @ 3.0 bbls/min @ 1250#/s 10 bbls displaced 
 
Pumping @ 3.0 bbls/min @ 1500#/s 10 bbls displaced 
 
Pumping @ 3.0 bbls/min @ 1750#/s 10 bbls displaced 
 
Pumping @ 3.0 bbls/min @ 1850#/s 5 bbls displaced 
 
    Total 35.0 bbls displaced 
 
Instant Shut in  = 1500#/s 
5 min shut in  = 1100#/s 
10 min shut in = 900#/s 
15 min shut in = 800#/s 
 
Well flowed back 11.0 bbls after acid job. Tripped in with 
3 7/8” bit and sub and tagged on the 100th joint. Tubing 
string as follows: 
 
1 – 3 7/8” Bit    = 2.50’ 
1 – 3 7/8” x 2 3/8” changeover sub = 1.10’ 
 
110 joints of 2 3/8” x 4.7#/ft, J55 
8rd, ST&C Tubing   = 3460.70’ 
      3464.30’ 
   3’ KB  = 3.00’ 
  Total String  = 3467.30’ KB 
 
Drilled down on the 110th joint. Drilled fairly easy with a 
few tight spots. Shut down operations @ 6:00 pm 
 
 



 
 
 
 
 
Total Rig Hours: 10hrs x $260.00 = $2,600.00 
2 Trucks: 2 x $60.00   = $120.00 
Pickup Travel: 2 hrs x $45.00/man = $270.00 
Fuel Surcharge: 10%  = $370.00 
Environmental & Safety  = $50.00 
Supervisor & Tool Pusher  = $350.00 
New 3 7/8” Bit   = $1,400.00 
Pump and Circulating Tank = $550.00 
Power Swivel    = $550.00 
Trailer    = $100.00 
Tubing Wiper Rubber  = $25.00 
Bit Changeover 3 7/8” x 2 3/8” = $50.00 
Pipe Dope    = $25.00 
1 – 4 ½” AD-1 Packer (Acid Job) = $250.00 
      $6,710.00 
 
1000 gallon 28% Hcl Acid Job 
 
1 – Acid Pump Truck  = $1,600.00 
1 – Bulk Acid Truck   = $750.00 
Bulk Mileage: 4.00/mile  = $160.00 
1000 gallons 28% Acid $3.25/gallon $3,250.00 
Additives    = $549.50 
Fuel Surcharge: 10%  = $301.00 
Environmental   = $75.00 
2 Travel $45.00/man   = $90.00   
      $7,164.50 
 
1 day Consulting: $1500/2  = $750.00 

       Mileage: 60 miles x $1.00  = $60.00 
             $810.00 
 
         Total Daily   = $14,684.50 
 
 
Tuesday 
September 20, 2022     49°F – Partly Cloudy – Wind from N to NW. 
       Began operations @ 8:00 am. Picked up 111 joint and  
       drilling. Tubing string as follows: 
  
       1 – 3 7/8” Bit    = 2.50’ 
       1 – 3 7/8” x 2 3/8” change over = 1.10’ 
       111 joints 2 3/8” x 4.7#/ft 
       J55, 8rd, ST&C Rge 3  = 3492.28’ 
 
        Total String   = 3495.88’ 
         3.0 KB   = 3.00’ 
             3498.88’ KB 



 
        
 

Drilled to total depth 3498.88 KB. Drilling fairly well. 
 Drilling slows down after a break. Have not lost volume. 
 Drilled to total depth 3499’ KB Shut down operations @ 
 5:30 pm 

 
       Total Rig Hours: 9 ½ hrs x $260.00 = $2,410.00  
       Pickup: 2 trucks x $60.00  = $120.00 
       Pickup Travel: 2 hrs x $45.00/hr/man $270.00 
       Fuel Surcharge: 10%  = $357.00 
       Environmental & Safety  = $50.00 
       Supervisor/Tool Pusher  = $350.00 
       Pump and Tank   = $350.00 
       Power Swivel    = $550.00 
       Trailer    = $100.00 
       BA Sub and Cross Over  = $50.00 
       Pipe Dope    = $25.00 
             $4,892.00 
 
       Consulting: $1500/2   = $750.00 
       Mileage: 60 miles x $1.00  = $60.00  
             $810.00 
 
         Total Costs  = $5,702.00 
 
Wednesday 
September 21, 2022     32°F – Sunny – No Wind 
 Began operations @ 8:00 am. Circulated and clean open 

hole to 3499’ KB by operator. Circulated hole 30 minutes 
to clean to total depth. Tripped 3 7/8” bit and tubing out 
of hole. Tripped in 4 ½” x 2 3/8” AD-1 packer for acid 
job. Tubing string as follows: 

 
 1 – 4 ½” x 2 3/8” AD-1 Packer = 2.50’ 
 1 – Seating Nipple   = 1.10’ 
 
 107 joints 2 3/8”, 4.7#/ft, J55, 8rd 
 Tubing    = 3366.36’ 
 
  Total String   = 3369.96’ 
   KB   = 3.00’ 
       3372.96 KB 
 
 Circulated corrosion inhibitor on the backside. Set 4 ½” x 

2 3/8” AD-1 packer set @ 3372.96 KB with 15,000 #/s over 
string weight. Pressure up backside to 500#/s. Held OK. 
Need to repair pump truck. Shut down operations @ 5:00 
pm. 

 
 Total Rig Hours: 9 hrs x $260.00 = $2,340.00 
 Daily Pickup: 2 trucks x $60/truck = $120.00 



 Pickup Travel: 2 hrs x $45.00/man = $270.00 
 Fuel Surcharge: 10%  = $289.00 
 Environmental & Safety  = $50.00 
 Supervisor/Tool Pusher  = $350.00 
 Pump and Tank   = $550.00 
 Power Swivel    = $200.00 
 Redress 4 ½” AD Packer  = $500.00 
 Bit Crossover Sub   = $50.00 
 Dope     = $25.00 
 Trailer    = $100.00 
   Total Daily Costs = $4,844.00 
 
 Other Costs 
 1 Pump Truck   = $750.00 
 Vacuum Truck: 2 hrs x $145/hr = $290.00 
 Environmental: $75.00/day  = $75.00 
 Fuel Surcharge: 10%  = $104.00 
   Total Costs  = $1,219.00 
 
 1 day Consulting: $1500/2  = $750.00 
 Mileage: 60 miles x $1.00  = $60.00 
   Total Costs  = $810.00 
 
   Total Daily Costs = $6,873.00 
 
Thursday 
September 22, 2022 46°F – Cloudy – Slight Rain – Wind from SW 
 Began operations @ 10:00 am. Moved in and rigged up 

Liquid Gold Well Service Acid Bulk Truck and Pump 
Truck. Acidized well with 1000 gallons 28% Hcl. 

 Acid job as follows: 
  
 1000 gallons 28% Hcl Acid 
   23.8 bbls of Acid 
   13.55 bbls of tubing volume 
 
 Began job @ 10:52 am: 
 
 Pumped 28.0 bbls of acid from 300#/s to 800#/s @ 1.5 

bbls/minute 
 Finished pumping acid @ 800#/s @ 1.5 bbls/minute 
 Shut down and pressure dropped to 500#/s 
 
 Displaced 48.0 bbls as follows 
 
 Pumped 13.5 bbls 110#/s @ 1.6 bbls/minute 
 Over-displaced by 35bbls as follows 
 
 Pumped 5.0 bbls @ 1600#/s @ 3 bbls/minute 
 Pumped 10.0 bbls @ 1650#/s @ 3 bbls/minute 
 Pumped 10.00 bbls @ 1700#/s @ 3 bbls/minute 
 Pumped 10.0 bbls @ 1700#/s @ 3 bbls/minute 
 



 
 
 
 
 
Pumped 48.5 bbls displacement 

 
  Instant shut in = 1100#/s 
  5 min shut in  = 650#/s 
  10 min shut in = 350#/s 
  15 min shut in = 200#/s 
 
 Well in a vacuum. Rigged down Liquid Gold Well 

Service. Ran MIT test for state @ 3:00 pm. Pressured up 
backside to 345#/s. Slow leak. Moved packer and pulled 
15,000#/s over packer. Pressure tested to 350#/s. Failed 
test. Pulled tubing and packer to repair leak. Shut down 
operations @ 5:30 pm 

 
 Total Rig Hours: 7 ½ hrs x $260.00 = $1,950.00 
 Daily Pickup: 2 trucks x $60.00 = $120.00 
 Pickup Travel: 2 hrs x $45.00/man = $270.00 
 Fuel Surcharge: 10%  = $250.00 
 Environmental & Safety  = $50.00 
 Supervisor/Tool Pusher  = $350.00 
 Pump & Tank   = $500.00 
 Tailer     = $100.00 

Total Costs   = $3,640.00 
 

       Acid Job 
 
       1 Pump Truck   = $1,600.00 
       Bulk Acid Truck   = $750.00 
       Bulk Mileage: 4.05/miles  = $160.00 
       1000 Bulk Acid: 3.25/gallon  = $3250.00 

Additions    = $684.50 
Fuel Surcharge: 10%  = $280.50 
2 Vacuum Trucks: $145.00/load = $290.00 
Environmental & Safety  = $75.00 
 Total Costs   = $7,254.50 
 
MI Test 
Tanker Truck: 2 ½ hrs x $165.00 = $412.50 
Vacuum Truck: 2 ½ hrs x $145.00 = $290.00 
Pickup: 1 truck x $60.00  = $60.00 
Travel: 1 hr x $45.00/man  = $90.00 
Fuel Surcharge: 10%  = $70.00 
 Total Costs   = $922.50 
 
1 day Consulting: $1500/2  = $750.00 
Mileage: 60 miles x $1.00  = $60.00  
 Total Costs   = $810.00 
 



 Total Costs   = $12,627.00 
 
 
 

Friday 
September 23, 2022     55°F – Clear – Slight wind from the East 
 Began operations @ 8:00 am. Tripped 2 3/8”, 4.7#/ft, J55, 

8rd, with 4 ½” scraper to 3373’ KB. Added 10’ tubing sub 
and cleaned to 3383 KB. Dropped standing valve and 
pressured tubing to 500#/s. Slow leak. Pressure testing 
tubing to 1000#/s. Could not find hole. Ran 45 joints, ran 
24 joints and ran 12 joints would hold 1000#/s and slowly 
leak off. Ran 2 more joints would not hold. Ran 83 joints 
into hole. Shut down operation for night. Did not find 
tubing leak. Shut down operations @ 4:00 pm. 

 
 Total Rig Hours: 8 hrs x $260.00 = $2080.00 
 Daily Pickup: 2 hrs @ $60.00 = $120.00 
 Pickup Travel: 2 hrs x $45.00/man = $270.00 
 Fuel Surcharge: 10%  = $208.00 
 Environmental and Safety  = $50.00 
 Supervisor/Tool Pusher  = $350.00 
 Redress 4 ½” AD-1   = $500.00 
 4 ½” Scraper    = $150.00 
 3 7/8” Bit on Scraper  = $200.00 
 Trailer    = $100.00 
 Pipe Dope    = $25.00 
  Total Costs   = $4,053.00 
 
 1 day Consulting: $1500/2  = $750.00 
 Mileage: 60 miles x $1.00  = $60.00 
       $810.00 
 
  Total Costs    $4,863.00 
 
Tuesday 
September 27, 2022 82°F – Clear – Wind from South 8 -10 mph 
 Tripping in hole and pressuring tubing to find leak. 

Pressured to 2000#/s and Held OK. Added 2 joints and 
pressured to 2000#/s. Slow leak. Found leak on the 100th 
joint. Very small leak. Could not find without pressure on 
tubing. Tripped 2 3/8” x 4.7#/ft, J55 with 4’6” packer. 
Fished standing valve with sand line. Tubing string as 
follows. Replace 110 joint was 31.70’ with a new joint of 
31.60’. 

 
 1 – 4 ½” AD-1 Packer  = 2.50’ 
 1 – 2 3/8” Seating Nipple  = 1.10’ 
 
 107 joints 2 3/8”, 4.7#/ft, J55 
 8rd tubing    = 3366.26’ 
 
  Total String   = 3369.86 Gr 



 
  3.0’ KB   = 3.0’ 
       3372.86 KB 

 
 
Filled the backside with produced H2O. Ran MIT on well 
as follows 
 
MIT Test 
Began @ 4:32 pm 
 
Time  Pressure Time Sch 

 4:32 pm 360#/s  0 
 4:37 pm 360#/s  4:37  5 minutes 
 4:42 pm 360#/s  4:42  10 minutes 
 4:47 pm 360#/s  4:47 15 minutes 
 
 MIT Passed 
 
Tuesday 
September 27, 2022 83°F – Sunny – 5 -10 mph from SW 
 Passed MIT test. Shut down operations @ 5:00 pm 
 
 Total Rig Hours: 9hrs x $260.00 = $2,340.00 
 Daily Pickup: 2 trucks x $60.00 = $120.00 
 Pickup Travel: 2 hrs x $45.00/man = $270.00 
 Fuel Surcharge: 10%  = $249.00 
 Environmental & Safety  = $50.00 
 Supervisor/Tool Pusher  = $350.00 
 Water Truck: 2 hrs x $75.00 = $150.00 
 Pipe Dope    = $25.00 
 Redress 4 ½” AD-1 (new rubber,     

shewing and labor)   = $200.00 
 Total Costs   = $3,704.50 
 
Consulting: $1500/2   = $750.00 
Mileage: 60 miles x $1.00  = $60.00 
      $810.00 
 
 Total Cost   = $4,514.50 

 
Wednesday 
September 28, 2022     56°F – Sunny – Slight wind @ 5-10 mph from S 
 Began operations @ 8:00 am. Circulating hole with fresh 

water and corrosion inhibitor. Set 4 ½” x 2 3/8” AD-1 
with 12,000#/s over string weight. Test MIT and lost a few 
pounds. Pulled 22,000#/s over string weight. Ran MIT 
test for State Inspector Gary Klotz 

 
 Time  Pressure Elapsed Time 
 9:56 am 378#/s  0 
 10:01 am 375#/s  5 min 
 10:06 am 375#/s  10 min 



 10:11 am 375#/s  15 min 
 
 Passed MIT @ 10:11 am. Passed by State of MT 

Inspector Gary Klotz. Rigged down Liquid Gold Well 
Service. Moved rig to yard. Shut down operations @ 
11:00 am 

 
 Total Rig Hours: 3 hrs x $260.00 = $780.00 
 Daily Pickup: 2 hrs x $60.00 = $120.00 
 Rig Travel: 3 ½ hrs x $45.00/man = $785.00 
 Fuel Surcharge: 10%  = $158.00 
 Environmental & Safety  = $50.00 
 Supervisor/Tool Pusher  = $350.00 
 Water Truck: 2 hrs x $75.00 = $150.00 
  Total Costs   = $393.00 
 
 Consulting: $1500/2   = $750.00 
 Mileage: 60 miles x $1.00  = $60.00 
       $810.00 
 
  Total Costs   = $3,203.00 
 
 
 
 Total Workover Costs  = $66,885.00 
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Attachment C 
Well Construction Conversion Information 

 

 
CONTENTS 

1. Part I. Well Schematic Diagram (40 CFR § 144.52) 2 
2. Part II. Well Construction or Conversion Procedures (40 CFR § 

144.52) 3 
 

 

FIGURES 

Figure 01. Well Jody Field 34-1 Well Schematic 
Figure 02. Well Jody Field 34-2 Well Schematic 
 

EXHIBITS 

A. Well Records for Jody Field 34-1 and Jody Field 34-2 
B. Well Records for Jody Field 14-34 and Jody Field 4-1A 
C. WatchDog® Monitoring System Specifications 
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Ramboll - Montalban Oil & Gas Operations, Inc. 
Area-Wide Class V UIC Application 
 
   
Privileged and Confidential   
 

 

 

Attachment B 
Geological and Geophysical Information 

 

 
 
 
 
 
 
 
 
 

 
EXHIBIT A 
Well Records for Jody Field 34-1 and Jody Field 34-2 
 

  



 
 
 
 
 

 

 

Engineering Completion 
Report 

 
 
 
 
 
 
 
 
 
 
 
 

Montalban Oil & Gas Operations Inc 
MOGO/Jody Field 34-1 

NWNW – Section 34-T29N-R6W 
(2310’ FSL – 990’ FWL) 

Pondera County, Montana 
API #25-073-21838 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Altamont Oil & Gas Inc 
Patrick M. Montalban 
Petroleum Consultant 

PO Box 488 
Cut Bank, MT 59427 

 
 
 



 
 

Resume 
 
 
 
 
 
Spud Date:        August 28, 2008 

 
Completion Date:       May 6, 2008 
 
Status:         Madison Sun River Dolomite   
         Injection Well 
 
Elevation:        4071’ GR  4076’ KB 
 
Total Depth:        3540’ Driller 3539’ Logger 
         4 ½” set @ 3540’ Float Collar 3495’ 
 
Hole Size:        8 ¾” (0 – 679’) 6 ¼” (679’ – 3540’) 

          
Casing Size: 7”, 17#/ft, Ltd, ST&C, set @ 674.94’ KB 

w/175 sacks Class G Cement 
 4 ½”, 105#/ft, SPI, J55, ST&C, Rge 3 set 

@ 3539.71 KB w/100 sacks Class G 
Cement. Float collar @ 3495.42 KB 

 
 
Perforations:        3428’ – 3432’ = 4 SPF = 3 1/8” HSC 
         3442’ – 3446’ = 4 SPF = 3 1/8” HSC 
         3440’ – 3442’ = 4 SPF = 3 1/8” HSC 
         3448’ – 3452’ = 4 SPF = 3 1/8” HSC 
         3452’ – 3466’ = 4 SPF = 3 1/8” HSC 
         3470’ – 3480’ = 4 SPF = 3 1/8” HSC 
         3480’ – 3490’ = 4 SPF = 3 1/8” HSC 
         3490’ – 3493” = 4 SPF = 3 1/8” HSC 
      New Perforations 3448’ – 3474’ = 4 SPF = 3 1/8” Exp.  
         3474’ – 3506’ = 4 SPF = 3 1/8” Exp. 
         3506’ – 3538’ = 4 SPF = 3 1/8” Exp. 
 
Bridge Plug:        None 
 
Tubing:        105 joints 2 3/8”, 4.7 #/ft, J55. 8rd, 

       ST&C set @ 3398.58’ with 4 ½’ x 2  
       38” ADI 

 
Seating Nipple:       None 

 
Rods: None 
 
Pump:         None 
 
Pumping Unit:        None 
 

 
 
 



 
 
 

Daily Activity Summary 
 
 
 
 
Wednesday 
September 2, 2022 70°F – 95°F Clear Sky. 30 mph from the west. 
 Began operations @ 9:00 am.  

Moved in and rigged up Liquid Gold Well Service Rig 
No. 6. Haul in and set circulating tank and power swivel. 
Rigged up 2:30 pm. Unseat 4 ½” x 2 3/8” AD-1 packer 
unseated @ 3:00 pm. Pack off tubing. Start and go 
through circulating pump. Shut down operations due to 
high winds 30-40 mph. Shut down operations @ 3:30 pm. 

 
 Total Rog Hours: 6 ½ hrs x $260.00= $1,690.00 
 Travel Time: (2 Trucks) (per man) = $180.00 
 Tracking Costs: 
 Pickup Costs: 2 trucks x $60.00  =  $120.00 
 Fuel Surcharge: 10%   = $169.00 
 Environmental Safety   =  $50.00 
 Tool Pusher      $350.00 
 Extra Labor: 1 man x $45.00/hr  =  $292.50 
       $2,851.50 
 
 Winch Truck: 3 hrs x $165.00  =  $495.00 
 2 hrs Tanker: 2 x $165.00   =  $330.00 
 1 Pickup: ($60 per unit)  = $60.00 
 Fuel Surcharge: 10%   = $82.50 
 Pump Truck Mileage: 40 miles x $4.00  $160.00 
 1 Travel per Man: 2 x $45.00 = $90.00 
       $1,217.50 
 
 1 day Consulting = 1500/2   =  $750.00 
 Mileage: 60 miles x 1.00  = $60.00 
       $810.00 
 
 Total Daily Costs    = $4,879.00 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
Thursday 
September 8, 2022 56°F – Cloudy Sky – 10-15 mph wind from North 
 Began operations @ 8:00 am.         Well 

flowed and equalized on the backside. Pulled and 
strapped 2 3/8”, 4.7#/ft tubing out of the hole. Pulled 105 
joints 2 3/8”, 4.7#/ft with 4 ½” x 2 3/8” AD-1 Packer. 
Tubing tally as follows 

 
 1 – 4 ½” x 2 3/8” AD-1 Packer = 2.50’ 
 1 – 2 3/8” seating Nipple  = 1.10’ 
 
 105 joints 2 3/8”, 4.7#/ft, J55, 8rd = 3391.98’ 
 
 Total     = 3395.58’ 
 
 KB     = 3.0 
 Total String    = 3398.58’ KB 

 
       Stop and pick up 2 joints of 2 3/8” tubing. Tagged as 
       follows and slowly circulated to T.D. 
 
             3398.58’ KB 
       2 joints of 2 3/8” tubing  = 62.90’ 
             3461.48’ KB 
 
       Stop and pick up 1 joint of 2 3/8” tubing 
 
       1 joint of 2 3/8” tubing  = 31.45’ 
       Total 108 joints  
       Total Tubing    = 3492.93’ KB 
 
       48°F – Raining and very cloudy @ 2:00 pm. 
       Tagged @ 3461’ KB and circulated to total depth 3493’  
       KB and recovered thick black oily sulphur water with  
       many solids. Circulated the last 15’ to total depth 3493’  
       KB. Well went on a vacuum and we lost 15 bbls in 1 
       hour from the circulating tank. Successful clean out  
       of the well. Shut down operations @ 6:00 pm. 
 
       Total Rig Hours: 10 hrs x $260.00 = $2,600.00 
       Travel Time: 4 men x 2 hrs x $45.00 =  $360.00 
       Trucking Costs 
       Pickup Costs: 2 trucks x $60.00  = $1,200.00 
       Circulating Tank: (Pump Tank)  =  $550.00 /day 
       Power Swivel: 1 x $250.00  =  $250.00 
       Fuel Surcharge: 10%  =  $315.00 
       Environmental & Safety   =  $50.00 
       Tool Pusher       $350.00 
       Swivel Delivery: 40 miles x $4.00  =  $160.00 
       3 7/8” Bit     =  $600.00 



       Bit Sub    = $50.00 
       Extra Labor: $45.00/hour x 10 hrs  =  $450.00 
       Circulating Rubber    = $300.00 
       Pipe Dope     = $25.00 
             $6,180.00 
 
       Vacuum Truck: 2 ½ hrs x $145.00  =  $362.50 
       1 Pickup    = $60.00 
       1 hr Travel per Man    = $90.00 
       Fuel Surcharge    = $36.25 
       Total      $548.75 
      
       1 day Consulting: 1500/2   = $750.00 
       Mileage: 60 miles x $1.00  = $60.00 
             $810.00 
 
       Total      $7,538.75 
 
 
Friday 
September 9, 2022     43°F – Raining and cold – NW wind from NW 
       Began operations @ 8:00 am. Ran 4 ½” x 2 3/8” AD-1  
       packer with 105 joints of 2 3/8”, 4.7#/ft tubing. Tubing  
       string as follows: 
    
       1 – 4 ½” x 2 3/8” AD-1 Packer = 2.50’ 
       1 – 2 3/8” Seating Nipple  = 1.10’ 
        
       105 joints 2 3/8”, 4.7#/ft, J55 
       8rd ST&C Tubing   = 3391.98’ 
 
       Total String    = 3395.58’ 
 
       KB     = 3.00’ 
       Total String KB   = 3398.58’ KB 
 
       Moved in and rigged up Liquid Gold Pump and   
       Transport Truck. Pressure up backside to 500#/s.  
       Acidized well with 1000 gallons of 28% Hcl (23.8 bbls) 
       Acid job as follows: 
 
       Pumped acid @ 1000#/s to load perforations 
       Pumped 23.8 bbls Hcl acid @ 1000 bbls @ 1 bbl/minute 
       Pumped displacement @ 
        Pumping – 2.0 bbls/minute @ 1200#/s 
        Pumping – 3.0 bbls/minute @ 1750#/s 
        Pumping – 3.0 bbls/minute @ 1100#/s 
        Over displaced by 30.0 bbls 
       Instant shut in Pressure = 1000#/s 
       5 minute shut in Pressure = 100#/s 
       7 minute shut in Pressure = 0#/s 
         



       Well on a vacuum. Unseat 4 ½” x 2 3/8” AD-1 Packer  
       and pulled 105 joints of tubing. Pick up 3 7/8” bit and  
       sub and ran tubing string as follows: 
  
       1 – 3 7/8” bit and bit sub  = 1.25 
       108 joints 2 3/8 “, 4.7#/ft 
       J55, 8rd, ST&C   = 3492.93’ 
       Total String    = 3494.18’ 
 
       Pick up 1 joint 2 3/8” tubing = 31.45 
       Total string = 109 joints 
             3525.63 Gr 
 
       Add KB    = 3.0’ 
             3528.63 KB 
 
       Tagged float collar @ 3492.93 KB. Picked up power  
       swivel and began to drill float collar @ 3:00 pm. Drilled  
       from 3 7/8” from 3:00 pm to 5:30 pm. Shut down  
       operations @ 5:30 pm 
 
       Total Rig Hours: 9 hrs x $260.00  = $2,470.00 
       Pickup: 2 trucks x $60.00   = $120.00 
       Pickup Travel: 2 hrs x $45.00 per man = $270.00 
       Fuel Surcharge: 10%   = $357.00 
       Environmental & Safety   = $50.00 
       Supervisor: $350.00 per day = $350.00 
       Pump Tank: $550.00 per day  = $550.00 
       Power Swivel: $550.00 per day = $550.00 
       4 ½” AD-1 Packer: Rental 1 day x $250 = $250.00 
       Crossover Sub    = $50.00 
        Total Rig Costs   = $5,017.00 
 
       Acid Job = 1000 gallons 28% Hcl 
 
       Acid Pump Truck    = $1,600.00 
       Pump Truck Mileage   ------- 
       Bulk Acid Truck: $750 per day  =  $750.00 
       Mileage Bulk truck: $4.00/mile x 40 miles $160.00 
       1000 gallons 28% Hcl   = $3,250.00 
       Additives     =  $489.50 
       1 Pickup: $60.00 per day   =  $60.00 
       Fuel Surcharge: 10%   =  $249.50 
       Environmental & Safety   =  $75.00 

Total Costs     =  $6,779.00 
 
        Total Rig Costs  = $11,796.00 
 
       Consulting: $1500per day/2  =  $750.00 
       Mileage: 60 miles x $1.00   = $60.00 
             $810.00 
         Total    $12,606.00 
          



 
 
Monday 
September 12, 2022     59°F – Very Smokey – North/North West wind 15 mph. 
       Began operations @ 8:00 am. Rigged up power swivel  
       and drilling equipment. Drilled from 9:00 am – 10:30  
       am. Drilled out 4 ½” float collar @ 10:30 am. Drilled 3  
       7/8” hole from 3495’ to 3528.63’. Picked up 110th joint  
       and drilled from 3528.63’ to 3538.63’ from 10:30 am to  
       12:00 pm. Drilled 3 7/8” hole from 3583.63’ to 3543’. 
       Tag guide shoe. Began to torque up 3 7/8” bit. Total  
       depth @ 3543’ KB by rig operators. Circulate and clean 
       hole. Total pipe tally below: 
 
       1 – 3 7/8” bit and bit sub   = 1.25’ 
 
       Ran 109 2 3/8”, 4.7#/ft, J55, 8rd 
       ST&C Rge 3    = 3524.38’ 
 
         Total String  = 3525.63’ 
 
       Add KB = 3’    = 3.00’ 
             3528.63’ 
 
       Picked up 110 joints = 31.45’ 
       Drilled 14’ of the 110 joints  = 14.0’ 
 
         Total String   3542.63’ 
 
       Total depth 3543.0’ KB by rig operator. Circulated hole 
       clean for 1 hr. Hole clean. Tripped 110 joints out of the  
       hole. Pick up 3 7/8” bit and casing scraper. 
 
       69° - Very smokey – North/Northwest wind @ 15 mph  

      Trip 110 joints 2 3/8”, 4.7#/ft tubing into hole and tag  
      total depth 3543’ KB by operator. Circulated hole and  
      reciprocate a number of times from 3420’ – 3543’ KB.  
      Circulated tubing and rotate tubing and well cleaned  
      out to total depth with no fill. Lift tubing above 3420’.  
      Shut down operations @ 5:00pm. 

 
       Total Rig hours: 9hrs x $260.00 = $2,340.00 
       Daily Pickup: 2 trucks x $60.00 = $120.00 
       Pickup Travel: 2 hrs x $45/hr/man = $360.00 
       Fuel Charge: 10%   = $344.00 
       Environmental & Safety  = $50.00 
       Supervisor/Tool Pusher  = $350.00 
       Pump & Tank   = $550.00 
       Power Swivel    = $550.00 
       4 ½” Scraper    = $150.00 
       3 7/8” Bit for Scraper  = $200.00 
       Extra Labor: (1 guy) $45/hr  = $405.00 
       Bit Sub    = $50.00 



       Pipe Dope    = $25.00 
        Total Daily Costs  = $5,494.00 
 
       1 Day Consulting: 1500/2  = $750.00 
       Mileage: 60 miles x $1.00  = $60.00 
             $810.00 
 
        Total Daily Costs  = $6,304.00 
 
Tuesday 
September 13, 2022     59°F – Very Smokey – Very little wind 
       Began operations @ 11:00 am. Tripped to total depth 
       2543’ KB and tagged no fill. Rolled hole and circulated  
       well clean. Trip out of hole for perforating company.  
       Rigged up Nine Energy Service @ 2:00 pm. Ran 3.75”  
       gauge ring to total depth 3538’ KB. Perforated 3506’ –  
       3538’ = 4 SPF, 3 1/8” expendable gun. 32’ = 120 shots,  
       successful shooting. Perforated 3474’ – 3506’ = 4 SPF, 3 
       1/8” expendable gun. 32’ = 120 shots, successful   
       shooting. Perforated 3448’ – 3474’ = 4 SPF, 3 1/8”  
       expendable gun. 26’ = 96 shots, successful shooting.  
       Shot 90’ of the Sun River Dolomite Formation. Rigged  
       down Nine Energy Service. Tripped in _____ joints of 2  
       3/8” tubing with a 4 ½” x 2 3/8” SD-1 Packer with 3  
       joints of tail pipe. Tubing tally as follows: 
 
       1 – 4 ½” x 2 3/8” AS-1 Packer = 2.50’ 
       1 – 2 3/8” seating nipple  = 1.10’ 
 
       105 joints 2 3/8”, 4.7#/ft, J55, 8rd 
       ST&C Rge 3    = 3391.98’ 
        Total     3395.58’ 
       KB = 3’    = 3.0’ 
             3398.58’ 
       3 joints of tubing = total 108 joints = 94.35’ 
       3 joints of tubing below packer  
       Set @___     3492.93’ 
 
       Packer set @   3398.58’ KB 
 
       Set 4 ½” x 2 3/8” AS-1 Packer @ 3399’ KB. Shut down  
       operations @ 6:30 pm 
 
       Total Rig Hours: 7 ½ x $260.00 = $1,950.00 
       Daily Pickup: 2 hrs x &60.00 = $120.00 
       Pickup Travel: 2 hrs x $45.00/man = $270.00 
       Fuel Surcharge: 10%  = $250.00 
       Environmental & Safety  = $50.00 
       Supervisor/Tool Pusher  = $350.00 
       Pump & Tank   = $550.00 
       Pipe Dope    = $25.00 
         Total Costs  = $3,515.00 
 



       3 hours water tanker: 3 x $165.00 = $495.00 
       2 hours pickup: 2 x $45.00  = $90.00 
       1 pickup:    = $60.00 
       Fuel Surcharge: 10%  = $49.50 
       Environmental: $50.00/day  = $50.00 
             $744.50 
 
       Nine-CDK Perforating LLC 
       Perforated Madison Sun River Dolomite $28,770.00 
 
       1 day Consulting: 1500/2  = $750.00 
       Mileage: 60 miles x $1.00/mile = $60.00 
             $810.00 
 
         Total Daily Costs = $33,839.50 
 
 

Perforating Summary 
 

MOGO/Jody Fields 34-1 
SESESW Section 34-T28N-R6W 
Pondera County Montana 
 
No. 1 Perforated Interval 
Perforated Formation – Madison Sun River Dolomite 
Perforated Interval – 3506’ – 3538’ 
3 1/8” Expendable Gun = 33.2” Penetration .55 Diameter  
4 SPF = 120 Shots 
Collar Locator = 3503’7” 
Shot @ 3:21 pm 
Successful Shooting 
 
No. 2 Perforated Interval 
Perforated Formation – Madison Sun River Dolomite 
Perforated Interval – 3474’ – 3506’ 
3 1/8” Expendable Gun = 33.2 Penetration .55 Diameter on shot hole 
4 SPF = 120 Shots 
Collar Locator 3503’7” 
Shot @ 3:57 pm 
Successful Shooting 
 
No. 3 Perforated Interval 
Perforated Formation – Madison Sun River Dolomite 
Perforated Interval – 3448’ – 3474’ 
3 1/8” Expendable Gun = 33.2 Penetration .55 Diameter on shop hole 
4 SPF = 96 shots 
Collar Locator = 3445’7” 
Shot @ 4:29 pm 
Successful Shooting 
 
 
 
 



Wednesday 
September, 13, 2022     55°F – Very Smokey – Wind from NW @ 9 mph 
       Began operations @ 8:00 am. Moved in and   
       rigged up Liquid Gold Well Service Pump Truck  
       and Acid Transport. Pressured backside to   
       600#/s. Held OK. Began acid job @ 10:00 am.   
       Acidized well with 1000 gallons of 28% Hcl Acid  
        as follows: 
       Total Acid = 23.8 bbls Total displacement = 15.5   
       bbls. Load acid in tubing. Acid on perforation   
       with 13.5 bbls pumping @ 400#/s. Acid job as   
       follows: 
 
       Pumped 2.0 bbls/min @ 900#/s 
       Pumped 2.0 bbls.min @ 1000#/s 
       Pumped 23.8 bbls of acid and start displacement 
       Pumped 2.0 bbls/min @ 900#/s pumped 13.5 bbls  
       of displacement 
 
       Pumping 3.0 bbls/min @ 1400#/s  10 bbls over   
       displacement 
       Pumping 3.0 bbls/min @ 1500#/s  10 bbls over   
       displacement 
       Pumping 3.0 bbls/min @ 1000#/s  10 bbls over  
       displacement 
       Pumping 3.0 bbls/min @ 1000#/s 5 bbls over  
       displacement 
 
        Pumped 35.0 bbls over displacement 
 
       ISI = 600#/s 
       1 minute shut in = 100#/s 
       2 minute shut in = vacuum 
 
       Job ended. Moved out Liquid Gold Equipment 
       Unseat 4 ½” x 2 3/8” AD-1 Packer 
 
       1:00 pm – 59°F – Very Smokey  
       Tripped out 105 joints of  2 3/8” tubing. Remove   
       packer. Pickup rebuilt 4 ½” x 2 3/8” AD-1   
       packer. Ran tubing as follows: 
 
       1 – 4 ½” x 2 3/8” AD-=1 Packer = 2.50’ 
       1 – 2 3/8” Seating Nipple  = 1.10’ 
 
       105 joints 2 3/8”, 4.7#/ft, J55, 8rd 
       ST&C tubing    = 3391.58’ 
 
        Total String   = 3395.58’ 
         KB   = 3.0’ 
 
        Tubing set @ 3398.58’ KB 
 



       Rolled to casing with 50 bbls of corrosion    
       inhabitated water. Fluid clean. Landed 4 ½” x 2   
       3/8” AD-1 Packer with 13,000#/s over string   
       weight. Held OK. Ran MIT test on well as follows: 
 
       Time  Pressure Result 
       2:24 pm 450#/s  Held OK 
       2:29 pm 450#/s  Held OK 
       2:34 pm 450#/s  Held OK 
 
       Passed MIT test. Rigged down and moved Fields   
       #34-2. Shut down operations @ 3:00pm 
 
       Total Rig Hours: 7 hrs x $260.00 = $1,820.00 
       Daily Pickup: 2 trucks x $60.00 = $120.00 
       Pickup Travel: 1 hr x $45.00/man  = $135.00 
       Fuel Surcharge: 10%  = $237.00 
       Environmental & Safety  = $50.00 
       Supervisor    = $350.00 
       Pump & Tank   = $550.00 
       4 ½” Redress Packer   = $500.00 
       2” fill port part 3000#/s valve 
       For acid job & pressure handline = $540.00 
       4 ½” x 2 3/8” AD-1 for acid job = $250.00 
       Pipe Dope    = $25.00 
         Total Costs  = $4,442.00 
 
        Acid job 1000 gallons 28% Hcl 
 
       Acid Pump Truck   = $1,600.00 
       Bulk Acid Truck   = $750.00 
       Bulk Mileage    = $160.00 
       Bulk Acid 1000 gallons @  
       3.25 x 1000    = $3,250.00 
       Additives    = $704.50 
       Environmental: $75.00/day  = $75.00 
       1 Pickup    = $60.00 
       Fuel Surcharge: 10%  = $301.00 
         Total Costs  = $7,560.00 
 
       1 Day Consulting: 1500/2  = $750.00 
       Mileage: 60 miles x $1.00  = $60.00 
             $810.00 
 
         Total Daily Costs = $12,812.00 
 
 
       Total Workover = $77,979.25 
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Montalban Oil & Gas Operations Inc 
MOGO/Jody Field 34-2 

NENWSW – Section 34-T29N-R6W 
(2310’ FSL – 990’ FWL) 

Pondera County, Montana 
API #25-073-21838 
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Altamont Oil & Gas Inc 
Patrick M. Montalban 
Petroleum Consultant 

PO Box 488 
Cut Bank, MT 59427 

 
 
 



 
 

Resume 
 
 
 
 
 
Spud Date:        August 7, 2008 

 
Completion Date:       August 18, 2008 
 
Status:         Madison Sun River Dolomite   
         Injection Well 
 
Elevation:        4033’ GR  4038’ KB 
 
Total Depth:        3415’ Driller 3451’ Logger 
          
Hole Size:        8 ¾” (0 – 668’)  

6 ¼” (668’ – 3415’) 
3 7/8” (3415’ – 3451’) 
New Open Hole 

          
Casing Size: 7”, 17#/ft, Ltd, ST&C, set @ 664.30’ KB 

cemented w/260sacks Class G Cement 
 4 ½”, 10.5#/ft, API, J55, ST&C, Rge 3 

set @ 3418’ KB w/125 sacks Class G 
Cement.  

 
Perforations:        None 
 
Bridge Plug:        None 
 
Open Hole:        3418’ – 3499’ KB 
 
Tubing:        107 joints 2 3/8”, 4.7 #/ft, API, J55,  

       Rge set @ 3366.36   
   

Seating Nipple:       3365.16 KB 
 

Rods: None 
 
Pump:         None 
 
Pumping Unit:        None 
 
Status:         Injection Well 
 

 
 
 
 
 
 
 
 
 



 
 

Daily Activity Summary 
 
 
 
 
Wednesday 
September 14, 2022 70°F – Partly Cloudy – Smokey – NW wind @ 10 mph. 
 Began operations @ 3:00 pm. Moved in and rigged up 

Liquid Gold Well Service Rig No. 6. Unseat 4 ½” x 2 3/8” 
AD-1 packer. Trip 107 joints of 2 3/8”, 4.7#/ft, J55, API 
out of hole. Strapped out of the hole. 4 ½” x 2 3/8” AD-1 
packer looked good. Shut down operations @ 7:00 pm 

 
 Total Rig Hours: 4hrs x $260.00 = $1,040.00 
 Pickup Travel: 1 hr x 1 hr x $45.00/man $135.00 
   
 Environmental   = $50.00 
 Fuel Surcharge: 10%  = $104.00 
 
  Total Costs   = $1,279.00 
 
Thursday 
September 15, 2022 60°F – Smokey – Partly Cloudy – Very little wind 
 Began operations @ 8:00 am. Moved in circulating tank 

and power swivel. Haul H2O into location to fill tanks 
and clean well out to total depth: 3451’. Ran 109 – 2 3/8”, 
4.7#/ft, J55, 8rd with 3 7/8” bit to clean out well to total 
depth 3451’. Tubing as follows: 

 
 1 – 3 7/8” bit    = 2.50’ 
 1 – 2 3/8” seating nipple  = 1.10’ 
 109 – 2 3/8”, 4.7#/ft, J55 8rd 

ST&C     = 3417.30’ 
 
   Total String  = 3420.90’ 
   KB = 3.0  = 3.0’ 
       3423.90’ 
 
 
 
 1 – 3 7/8” bit    = 2.50’ 
 1 – 3 7/8” x 2 3/8” change over = 1.10’ 
 
 109 – 2 3/8”, 4.7#/ft, J55, 8rd 
 ST&C     = 3417.30’ 
 
   Total String  = 3420.90’ 
   KB   = 3.00’ 
       3423.90’ KB 
 

Out 

In 



 Finish hauling equipment and H2O into circulating tanks. 
Need to clean out 27’ out of open hole. 

 
 
 
 
Thursday 
September 15, 2022 64°F – Smokey – Slight rain @ 3:00 pm. 
 Tagged tubing @ 3424’ KB. Cleaned out 3 7/8” hole from 

3424’ to 3451’. Hard drilling. Could be drilling on float 
collar from 4 ½” casing. Total depth by operator 3451’ 
KB. Shut down operations @ 6:00 pm. 

 
 Total Rig Hours: 10 hrs x $260.00 = $2,600.00 
 Daily Pickup: 2 trucks x $60.00 = $170.00 
 Pickup Travel: 2 hrs x $45.00/man = $270.00 
 Fuel Surcharge: 10%  = $370.00 
 Environmental & Safety  = $50.00 
 Supervisor/Tool Pusher  = $350.00 
 Pump and Tank   = $550.00 
 Power Swivel    = $550.00 
 Bit Sub    = $50.00 
 3 7/8” Bit    = $200.00 
 Trailer Rental   = $100.00 
 Pipe Dope    = $25.00 
   Total Costs  = $5,235.00 
 
 Other Costs 
 Winch Truck: $165.00/hr 5 x $165.00 $825.00 
 Tanker: 2 hrs x $165.00/hr  = $330.00 
 Vacuum Truck: $145.00/hr x 2 hrs = $290.00 
 Environment Safety   = $75.00 
 Fuel Surcharge   = $144.00 
       $1,664.50 
 
 Consulting: $1500/2   = $750.00 
 Mileage: 60 miles x $1.00  = $60.00 
       $810.00 
 
  Total Daily Costs  = $7,709.50 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

 
 
Friday 
September 16, 2022 55°F – Little Smokey – Little wind – Slight rain 
 Began operations @ 8:00 am. Circulate & clean out well 

bore. Continue to torque up 3451’. Lose approximately 5 
- 6 bbls of H2O overnight and while cleaning well bore. 
Drill on float collar on bottom & finish cleaning well bore. 
Trip out 109 – 2 3/8”, 4.7#/ft, J55, 8rd joints of tubing 
with 3 7/8” bit. Remove bit and change over and trip in 
hole with 107 – 2 3/8”, 4.7#/ft, J55, 8rd joints of tubing 
with 4 ½” x 2 3/8” AD-1 packer. Shut down operations @ 
3:30 pm. 

 
 Total Rig Hours: 7 1/2hrs x $260.00 = $1,950.00 
 Daily Pickup: 2 trucks = 2hrs x $60.00 $120.00 
 Pickup Travel: 2hrs x $45.00/man = $270.00 
 Fuel Surcharge: 10%  = $305.00 
 Environmental & Safety  = $50.00 
 Supervisor & Tool Pusher  = $350.00 
 Pump and Tank   = $550.00 
 Power Swivel    = $550.00 
 Change Over for Bit   = $50.00 
 Wellhead Rubber   = $300.00 
 Trailer    = $100.00 
 Pipe Dope    = $25.00 
  Total Daily Costs  = $4,620.00 
 
 1 day consulting: $1500/2   = $750.00 
 Mileage: 60 miles x $1.00  = $60.00 
       $810.00 
 
  Total Costs   = $5,430.00 
 
 
 
Monday 
September 19, 2022 60°F – Partly Cloudy  
 Began operations @ 8:00 am. Well on a vacuum. Set 4 ½” 

x 2 3/8” AD-1 packer with 15,000#/s over string weight. 
Tubing string as follows: 

 
 1 – 4 ½” x 2 /38” AD-1 Packer = 2.50’ 
 1 – 2 3/8” Seating Nipple  = 1.10’ 
 
 107 joints 2 3/8”, 4.7#/ft, J55 
 8rd, ST&C    = 3366.36’ 
 
  Total String   = 3369.96 
 
   KB   = 3.00’ 



  Packer set @   = 3372.96’ KB 
 
  
 

Pressure tested and pressure up backside to 500#/s. Held 
OK. Acidized well with 100 gallons 28 Hcl. Acid job as 
follows: 
 
Acid Job = 1000 gallons 28% Hcl 
 
Pumped 1.0 bbls acid @ 1.5 bbl/min @ 500#/s 
Pumped 2.3 bbls acid @ 1.5 bbl/min @ 750#/s 
Pumped 10 bbls acid @ 1.5 bbl/min @ 1000#/s 
Pumped 10 bbls acid @ 1.5 bbl/min @ 1000#/s 
     Total 23.8 bbls acid 
 
Pumped 5.0 bbls of water after acid job. Shut down for 5 
minutes and pressure dropped form 1000#/s to 500#/s. 
 
Over-Displaced Acid job with 35 bbls as follows: 
 
Pumping @ 3.0 bbls/min @ 1250#/s 10 bbls displaced 
 
Pumping @ 3.0 bbls/min @ 1500#/s 10 bbls displaced 
 
Pumping @ 3.0 bbls/min @ 1750#/s 10 bbls displaced 
 
Pumping @ 3.0 bbls/min @ 1850#/s 5 bbls displaced 
 
    Total 35.0 bbls displaced 
 
Instant Shut in  = 1500#/s 
5 min shut in  = 1100#/s 
10 min shut in = 900#/s 
15 min shut in = 800#/s 
 
Well flowed back 11.0 bbls after acid job. Tripped in with 
3 7/8” bit and sub and tagged on the 100th joint. Tubing 
string as follows: 
 
1 – 3 7/8” Bit    = 2.50’ 
1 – 3 7/8” x 2 3/8” changeover sub = 1.10’ 
 
110 joints of 2 3/8” x 4.7#/ft, J55 
8rd, ST&C Tubing   = 3460.70’ 
      3464.30’ 
   3’ KB  = 3.00’ 
  Total String  = 3467.30’ KB 
 
Drilled down on the 110th joint. Drilled fairly easy with a 
few tight spots. Shut down operations @ 6:00 pm 
 
 



 
 
 
 
 
Total Rig Hours: 10hrs x $260.00 = $2,600.00 
2 Trucks: 2 x $60.00   = $120.00 
Pickup Travel: 2 hrs x $45.00/man = $270.00 
Fuel Surcharge: 10%  = $370.00 
Environmental & Safety  = $50.00 
Supervisor & Tool Pusher  = $350.00 
New 3 7/8” Bit   = $1,400.00 
Pump and Circulating Tank = $550.00 
Power Swivel    = $550.00 
Trailer    = $100.00 
Tubing Wiper Rubber  = $25.00 
Bit Changeover 3 7/8” x 2 3/8” = $50.00 
Pipe Dope    = $25.00 
1 – 4 ½” AD-1 Packer (Acid Job) = $250.00 
      $6,710.00 
 
1000 gallon 28% Hcl Acid Job 
 
1 – Acid Pump Truck  = $1,600.00 
1 – Bulk Acid Truck   = $750.00 
Bulk Mileage: 4.00/mile  = $160.00 
1000 gallons 28% Acid $3.25/gallon $3,250.00 
Additives    = $549.50 
Fuel Surcharge: 10%  = $301.00 
Environmental   = $75.00 
2 Travel $45.00/man   = $90.00   
      $7,164.50 
 
1 day Consulting: $1500/2  = $750.00 

       Mileage: 60 miles x $1.00  = $60.00 
             $810.00 
 
         Total Daily   = $14,684.50 
 
 
Tuesday 
September 20, 2022     49°F – Partly Cloudy – Wind from N to NW. 
       Began operations @ 8:00 am. Picked up 111 joint and  
       drilling. Tubing string as follows: 
  
       1 – 3 7/8” Bit    = 2.50’ 
       1 – 3 7/8” x 2 3/8” change over = 1.10’ 
       111 joints 2 3/8” x 4.7#/ft 
       J55, 8rd, ST&C Rge 3  = 3492.28’ 
 
        Total String   = 3495.88’ 
         3.0 KB   = 3.00’ 
             3498.88’ KB 



 
        
 

Drilled to total depth 3498.88 KB. Drilling fairly well. 
 Drilling slows down after a break. Have not lost volume. 
 Drilled to total depth 3499’ KB Shut down operations @ 
 5:30 pm 

 
       Total Rig Hours: 9 ½ hrs x $260.00 = $2,410.00  
       Pickup: 2 trucks x $60.00  = $120.00 
       Pickup Travel: 2 hrs x $45.00/hr/man $270.00 
       Fuel Surcharge: 10%  = $357.00 
       Environmental & Safety  = $50.00 
       Supervisor/Tool Pusher  = $350.00 
       Pump and Tank   = $350.00 
       Power Swivel    = $550.00 
       Trailer    = $100.00 
       BA Sub and Cross Over  = $50.00 
       Pipe Dope    = $25.00 
             $4,892.00 
 
       Consulting: $1500/2   = $750.00 
       Mileage: 60 miles x $1.00  = $60.00  
             $810.00 
 
         Total Costs  = $5,702.00 
 
Wednesday 
September 21, 2022     32°F – Sunny – No Wind 
 Began operations @ 8:00 am. Circulated and clean open 

hole to 3499’ KB by operator. Circulated hole 30 minutes 
to clean to total depth. Tripped 3 7/8” bit and tubing out 
of hole. Tripped in 4 ½” x 2 3/8” AD-1 packer for acid 
job. Tubing string as follows: 

 
 1 – 4 ½” x 2 3/8” AD-1 Packer = 2.50’ 
 1 – Seating Nipple   = 1.10’ 
 
 107 joints 2 3/8”, 4.7#/ft, J55, 8rd 
 Tubing    = 3366.36’ 
 
  Total String   = 3369.96’ 
   KB   = 3.00’ 
       3372.96 KB 
 
 Circulated corrosion inhibitor on the backside. Set 4 ½” x 

2 3/8” AD-1 packer set @ 3372.96 KB with 15,000 #/s over 
string weight. Pressure up backside to 500#/s. Held OK. 
Need to repair pump truck. Shut down operations @ 5:00 
pm. 

 
 Total Rig Hours: 9 hrs x $260.00 = $2,340.00 
 Daily Pickup: 2 trucks x $60/truck = $120.00 



 Pickup Travel: 2 hrs x $45.00/man = $270.00 
 Fuel Surcharge: 10%  = $289.00 
 Environmental & Safety  = $50.00 
 Supervisor/Tool Pusher  = $350.00 
 Pump and Tank   = $550.00 
 Power Swivel    = $200.00 
 Redress 4 ½” AD Packer  = $500.00 
 Bit Crossover Sub   = $50.00 
 Dope     = $25.00 
 Trailer    = $100.00 
   Total Daily Costs = $4,844.00 
 
 Other Costs 
 1 Pump Truck   = $750.00 
 Vacuum Truck: 2 hrs x $145/hr = $290.00 
 Environmental: $75.00/day  = $75.00 
 Fuel Surcharge: 10%  = $104.00 
   Total Costs  = $1,219.00 
 
 1 day Consulting: $1500/2  = $750.00 
 Mileage: 60 miles x $1.00  = $60.00 
   Total Costs  = $810.00 
 
   Total Daily Costs = $6,873.00 
 
Thursday 
September 22, 2022 46°F – Cloudy – Slight Rain – Wind from SW 
 Began operations @ 10:00 am. Moved in and rigged up 

Liquid Gold Well Service Acid Bulk Truck and Pump 
Truck. Acidized well with 1000 gallons 28% Hcl. 

 Acid job as follows: 
  
 1000 gallons 28% Hcl Acid 
   23.8 bbls of Acid 
   13.55 bbls of tubing volume 
 
 Began job @ 10:52 am: 
 
 Pumped 28.0 bbls of acid from 300#/s to 800#/s @ 1.5 

bbls/minute 
 Finished pumping acid @ 800#/s @ 1.5 bbls/minute 
 Shut down and pressure dropped to 500#/s 
 
 Displaced 48.0 bbls as follows 
 
 Pumped 13.5 bbls 110#/s @ 1.6 bbls/minute 
 Over-displaced by 35bbls as follows 
 
 Pumped 5.0 bbls @ 1600#/s @ 3 bbls/minute 
 Pumped 10.0 bbls @ 1650#/s @ 3 bbls/minute 
 Pumped 10.00 bbls @ 1700#/s @ 3 bbls/minute 
 Pumped 10.0 bbls @ 1700#/s @ 3 bbls/minute 
 



 
 
 
 
 
Pumped 48.5 bbls displacement 

 
  Instant shut in = 1100#/s 
  5 min shut in  = 650#/s 
  10 min shut in = 350#/s 
  15 min shut in = 200#/s 
 
 Well in a vacuum. Rigged down Liquid Gold Well 

Service. Ran MIT test for state @ 3:00 pm. Pressured up 
backside to 345#/s. Slow leak. Moved packer and pulled 
15,000#/s over packer. Pressure tested to 350#/s. Failed 
test. Pulled tubing and packer to repair leak. Shut down 
operations @ 5:30 pm 

 
 Total Rig Hours: 7 ½ hrs x $260.00 = $1,950.00 
 Daily Pickup: 2 trucks x $60.00 = $120.00 
 Pickup Travel: 2 hrs x $45.00/man = $270.00 
 Fuel Surcharge: 10%  = $250.00 
 Environmental & Safety  = $50.00 
 Supervisor/Tool Pusher  = $350.00 
 Pump & Tank   = $500.00 
 Tailer     = $100.00 

Total Costs   = $3,640.00 
 

       Acid Job 
 
       1 Pump Truck   = $1,600.00 
       Bulk Acid Truck   = $750.00 
       Bulk Mileage: 4.05/miles  = $160.00 
       1000 Bulk Acid: 3.25/gallon  = $3250.00 

Additions    = $684.50 
Fuel Surcharge: 10%  = $280.50 
2 Vacuum Trucks: $145.00/load = $290.00 
Environmental & Safety  = $75.00 
 Total Costs   = $7,254.50 
 
MI Test 
Tanker Truck: 2 ½ hrs x $165.00 = $412.50 
Vacuum Truck: 2 ½ hrs x $145.00 = $290.00 
Pickup: 1 truck x $60.00  = $60.00 
Travel: 1 hr x $45.00/man  = $90.00 
Fuel Surcharge: 10%  = $70.00 
 Total Costs   = $922.50 
 
1 day Consulting: $1500/2  = $750.00 
Mileage: 60 miles x $1.00  = $60.00  
 Total Costs   = $810.00 
 



 Total Costs   = $12,627.00 
 
 
 

Friday 
September 23, 2022     55°F – Clear – Slight wind from the East 
 Began operations @ 8:00 am. Tripped 2 3/8”, 4.7#/ft, J55, 

8rd, with 4 ½” scraper to 3373’ KB. Added 10’ tubing sub 
and cleaned to 3383 KB. Dropped standing valve and 
pressured tubing to 500#/s. Slow leak. Pressure testing 
tubing to 1000#/s. Could not find hole. Ran 45 joints, ran 
24 joints and ran 12 joints would hold 1000#/s and slowly 
leak off. Ran 2 more joints would not hold. Ran 83 joints 
into hole. Shut down operation for night. Did not find 
tubing leak. Shut down operations @ 4:00 pm. 

 
 Total Rig Hours: 8 hrs x $260.00 = $2080.00 
 Daily Pickup: 2 hrs @ $60.00 = $120.00 
 Pickup Travel: 2 hrs x $45.00/man = $270.00 
 Fuel Surcharge: 10%  = $208.00 
 Environmental and Safety  = $50.00 
 Supervisor/Tool Pusher  = $350.00 
 Redress 4 ½” AD-1   = $500.00 
 4 ½” Scraper    = $150.00 
 3 7/8” Bit on Scraper  = $200.00 
 Trailer    = $100.00 
 Pipe Dope    = $25.00 
  Total Costs   = $4,053.00 
 
 1 day Consulting: $1500/2  = $750.00 
 Mileage: 60 miles x $1.00  = $60.00 
       $810.00 
 
  Total Costs    $4,863.00 
 
Tuesday 
September 27, 2022 82°F – Clear – Wind from South 8 -10 mph 
 Tripping in hole and pressuring tubing to find leak. 

Pressured to 2000#/s and Held OK. Added 2 joints and 
pressured to 2000#/s. Slow leak. Found leak on the 100th 
joint. Very small leak. Could not find without pressure on 
tubing. Tripped 2 3/8” x 4.7#/ft, J55 with 4’6” packer. 
Fished standing valve with sand line. Tubing string as 
follows. Replace 110 joint was 31.70’ with a new joint of 
31.60’. 

 
 1 – 4 ½” AD-1 Packer  = 2.50’ 
 1 – 2 3/8” Seating Nipple  = 1.10’ 
 
 107 joints 2 3/8”, 4.7#/ft, J55 
 8rd tubing    = 3366.26’ 
 
  Total String   = 3369.86 Gr 



 
  3.0’ KB   = 3.0’ 
       3372.86 KB 

 
 
Filled the backside with produced H2O. Ran MIT on well 
as follows 
 
MIT Test 
Began @ 4:32 pm 
 
Time  Pressure Time Sch 

 4:32 pm 360#/s  0 
 4:37 pm 360#/s  4:37  5 minutes 
 4:42 pm 360#/s  4:42  10 minutes 
 4:47 pm 360#/s  4:47 15 minutes 
 
 MIT Passed 
 
Tuesday 
September 27, 2022 83°F – Sunny – 5 -10 mph from SW 
 Passed MIT test. Shut down operations @ 5:00 pm 
 
 Total Rig Hours: 9hrs x $260.00 = $2,340.00 
 Daily Pickup: 2 trucks x $60.00 = $120.00 
 Pickup Travel: 2 hrs x $45.00/man = $270.00 
 Fuel Surcharge: 10%  = $249.00 
 Environmental & Safety  = $50.00 
 Supervisor/Tool Pusher  = $350.00 
 Water Truck: 2 hrs x $75.00 = $150.00 
 Pipe Dope    = $25.00 
 Redress 4 ½” AD-1 (new rubber,     

shewing and labor)   = $200.00 
 Total Costs   = $3,704.50 
 
Consulting: $1500/2   = $750.00 
Mileage: 60 miles x $1.00  = $60.00 
      $810.00 
 
 Total Cost   = $4,514.50 

 
Wednesday 
September 28, 2022     56°F – Sunny – Slight wind @ 5-10 mph from S 
 Began operations @ 8:00 am. Circulating hole with fresh 

water and corrosion inhibitor. Set 4 ½” x 2 3/8” AD-1 
with 12,000#/s over string weight. Test MIT and lost a few 
pounds. Pulled 22,000#/s over string weight. Ran MIT 
test for State Inspector Gary Klotz 

 
 Time  Pressure Elapsed Time 
 9:56 am 378#/s  0 
 10:01 am 375#/s  5 min 
 10:06 am 375#/s  10 min 



 10:11 am 375#/s  15 min 
 
 Passed MIT @ 10:11 am. Passed by State of MT 

Inspector Gary Klotz. Rigged down Liquid Gold Well 
Service. Moved rig to yard. Shut down operations @ 
11:00 am 

 
 Total Rig Hours: 3 hrs x $260.00 = $780.00 
 Daily Pickup: 2 hrs x $60.00 = $120.00 
 Rig Travel: 3 ½ hrs x $45.00/man = $785.00 
 Fuel Surcharge: 10%  = $158.00 
 Environmental & Safety  = $50.00 
 Supervisor/Tool Pusher  = $350.00 
 Water Truck: 2 hrs x $75.00 = $150.00 
  Total Costs   = $393.00 
 
 Consulting: $1500/2   = $750.00 
 Mileage: 60 miles x $1.00  = $60.00 
       $810.00 
 
  Total Costs   = $3,203.00 
 
 
 
 Total Workover Costs  = $66,885.00 
 
 

 
  
 
 









































































Ramboll - Montalban Oil & Gas Operations, Inc. 
Area-Wide Class V UIC Application 

Privileged and Confidential 

Attachment B 
Geological and Geophysical Information 

EXHIBIT B 
Well Records for Jody Field 14-34 and Jody Field 4-1A 

































































Ramboll - Montalban Oil & Gas Operations, Inc. 
Area-Wide Class V UIC Application 
 
   
Privileged and Confidential   
 

 

 

Attachment B 
Geological and Geophysical Information 

 

 
 
 
 
 
 
 
 
 
EXHIBIT C 
WatchDog® Monitoring System Specifications 
 



  

Advanced Flow Technologies Inc. ● 6135 – 10 Street SE, Calgary, AB T2H 2Z9 ● Ph 403.212.2382 ● Fax 403.212.2391 ● afti.ca 

  
 
 

WatchDog 4 Specifications 

Requirements & Ideally the unit should be faced for optimum solar exposure   
(i.e. south in the northern hemisphere) 
Requires at least 1 bar of cell service. Typically works were text works 

Environment -40°C to 65°C (-40F to 150F), NEMA4 
All exposures except for immersion 

Certifications Class I Div. 2, Groups C & D, Exia  
FCC PART 15 IC/ICES-003 
Analog Input 1-3: Class 1 Div 1 
Digital Input 1-2: Class 1 Div 2 
Pulse Counter:  Class 1 Div 1 

Operation Sample frequency: minutely, up to 24 images per day, hourly data 
upload. 
Minute by Minute data available (transmits hourly) 
Up to 30 days without solar charge 

Options Up to 2 High dynamic range cameras (640x480 images) 
Up to 3 external RTDs, (1-5Vdc), and/or (4-20mA) Sensors 
Up to 6 external RTDs, (1-5Vdc), and/or (4-20mA) Sensors, WatchDog4 
Add-On-Board required (see Add-On-Board Documentation) 

Ordering Systems include cables, end device(s), and mounting.   
Installation available (Call for quote) 
• Specify quantity of cameras: (0-2) c/w 3m cable 
• Specify qty of RTDs, Vibration, Electric Current and or  

Pressure Sensors: (0-6) c/w 3m cable 
• Specify range of Pressure sensors:   

(15, 50, 500, 1500, 5000 psi). 
Typical lead time > 4 weeks.  

Mounting A Frame, stand, and wall mount available 

Shipping FOB Calgary, AB 
Dimensions (LxWxH):   
Weight:  5.4 kg (incl. battery pack) 

Warranty 90 days, parts and labour 

Consumables 1 field replaceable 12Ahr 6Vdc SLA battery included.  

Pricing (CAD) $1500 -$3,500 email for quote info@afti.ca  
WD4 Spec. Sheet  
© Revised September 23, 2019 
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WELL SCHEMATIC DIAGRAM
WELL JODY FIELD 34-1

MONTALBAN OIL AND GAS
OPERATIONS INC - AREA WIDE

AQUIFER EXEMPTION APPLICATION
JODY FIELD WELLS

USDW

Confining Zone
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WELL SCHEMATIC DIAGRAM
WELL JODY FIELD 34-2

MONTALBAN OIL AND GAS
OPERATIONS INC - AREA WIDE

AQUIFER EXEMPTION APPLICATION
JODY FIELD WELLS

USDW

Confining Zone
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Injection Operation and Monitoring Program  
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Figure 1.  Injection Site Layout 
Figure 2.  Injection Operations Jody Field Wells 34-1 and 34-2 
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Exhibit A.  WatchDog® System Specifications 
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Attachment D 
Injection Operation and Monitoring Program 

(40 CFR § 144.54) 
 
 

 

1. INJECTION PROCESS FLOW, FACILITIES AND 
MONITORING 

Montalban Oil & Gas Operations, Inc. (Montalban) will receive industrial wastewater from 
Montana Renewables, a renewable fuels refinery located in Great Falls, Montana. The Class V 
injection wells are located on private property. The wastewater will be delivered by truck via 
secure access from Range View Road and offloaded to the frac tanks located at the injection site.  
(Figure 1). A transfer pump will pump the water from the frac tanks to the 300 bbl water tank 
located next to the injection building.  The water will be sent from the injection pump through the 
injection lines to wells Jody Field 34-1 and Jody Field 34-2 (Figure 2). A pressure actuated shut-
off device (Murphy switch) is located in the injection building and is set to shut-off flow from the 
injection pump when pressures reach within 200 to 300 psi of the Maximum Allowable Injection 
Pressure (MAIP) established for the wells.   
 
Each injection well is housed in a 4’ x 6’ building that is insulated and heated for winter 
operations. The wells will be equipped with the WatchDog® virtual well-site monitoring system, 
which will continuously monitor injection volumes and flow rates, pressure on the tubing, and 
pressure on the backside of the packer and tubing casing annulus.  Data will be monitored 24/7 
on scheduled transmissions, however, should a threshold for pressure be crossed, the 
WatchDog® system will transmit immediately with a device alarm.   The pressure sensors are 
capable of monitoring pressures ranging from normal operating pressures up to the MAIP.  
Specifications for the WatchDog® system are provided in Exhibit A.   
 
The tubing casing annulus will be filled with water treated with a corrosion inhibitor, and the 
valve will remain closed during normal operating conditions so that the pressure will be 
maintained at zero (0) psi. A "tap" will be placed at a conveniently accessible location on the 
discharge line of the pump that leads to the injection wells for collection of representative 
samples of the injected fluid. 

2. INJECTION WELL MAINTENANCE 

The well parameters will be monitored daily to identify any trends that could indicate a loss of 
injectivity.  In the event a well workover is required to maintain well performance, EPA will be 
notified and a Mechanical Integrity Test (MIT) will be conducted to demonstrate integrity of the 
well prior to resuming injection. 

3. LOSS OF MECHANICAL INTEGRITY DURING OPERATION 

Mechanical Integrity will be continuously monitored using the WatchDog® well-site remote 
monitoring system which will alert Montalban immediately upon well failure. In the event of a 
loss of mechanical integrity, the well will be promptly shut-in, EPA will be notified, and repairs 
will be conducted to achieve and demonstrate mechanical integrity prior to resuming injection. 
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Attachment D 
Injection Operation and Monitoring Program 

(40 CFR § 144.54) 
 
 

4. INJECTATE CHARACTERISTICS 

The wastewater from Montana Renewables will be generated from the pretreatment of renewable 
feedstocks. The renewable feedstocks may include, but are not limited to, vegetable oils (such as 
soybean oil and canola oil), animal fats (such as beef tallow, choice white grease, and poultry fat) 
distiller’s corn oil, and used cooking oil.   
 
The pretreatment process technology is developed and licensed by Applied Research Associates, 
Inc. (ARA).  The technology involves a water-based (hydrothermal) cleanup process to pretreat 
feedstocks and feedstock blends prior to processing into renewable fuels. The pretreatment 
removes impurities from the renewable oils to extend the life of the catalysts. In this 
pretreatment process, water and a weak acid are mixed with the feedstock at high temperatures 
and pressure. After a predetermined contact time, the mixture is cooled and separated in an 
electrostatic separator to produce a renewable oil suitable for processing into renewable fuels, 
and a water phase.  Phosphorus, nitrogen, salts and other impurities are removed with the water 
phase. This water phase comprises the wastewater requested for approval for injection.  
 
The ARA pre-treatment system is currently under construction. Therefore, final water quality data 
for the various blends of feedstock are not available. However, based on bench scale analyses 
and projections from ARA, the following range of raw water quality is approximated: 
• pH: 3 
• TDS: 5,000 mg/L - 8,000 mg/L 
• Conductivity:  2,809 µS/cm - 4,500 µS/cm 
 
Prior to injection, the pH will be adjusted to be compatible with the injection well design based on 
geochemical modeling of water/well, water/rock and water/water interactions. Adjustment of the 
pH will result in an increase in TDS. Initial bench scale testing indicates this TDS increase to be in 
the 5 – 10% range and will depend on the buffering capacity of the wastewater during operation. 
 
The wastewater will be injected into the Mississippian Madison Aquifer, which is determined to be 
an Underground Source of Drinking Water (USDW), with a measured TDS concentration within 
the UIC permit area of 5,440 mg/L. An aquifer exemption has been requested (UIC Permit 
Application, Attachment H). 
 
At startup, the average volume of wastewater to be injected into each well is approximately 800 
to 900 bbls/day.  These volumes are consistent with the operation of the Class II wells, which 
have received up to an average of 850 bbls/day. The average and maximum injection rates are 
1,300 and 2,000 bbls/day respectively.  The maximum injection pressure is 1,025 pounds with 
an average injection pressure of 600 pounds. The pressures are authorized by the Montana Board 
of Oil & Gas Conservation within the current Class II UIC permits.     
 
Montana Renewables plans to increase the wastewater injection volume over the life of the 
facility up to a potential maximum of 3,600 bbls/day. Future Class V UIC wells are proposed in 
the Area Wide UIC Permit Application to accommodate this expansion, as described in 
Attachment A of the Area Wide UIC Permit Application. 
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FIGURES 
Figure 1.  Injection Site Layout 
Figure 2.  Injection Operations and Monitoring Program 
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WatchDog 4 Specifications 

Requirements & Ideally the unit should be faced for optimum solar exposure   
(i.e. south in the northern hemisphere) 
Requires at least 1 bar of cell service. Typically works were text works 

Environment -40°C to 65°C (-40F to 150F), NEMA4 
All exposures except for immersion 

Certifications Class I Div. 2, Groups C & D, Exia  
FCC PART 15 IC/ICES-003 
Analog Input 1-3: Class 1 Div 1 
Digital Input 1-2: Class 1 Div 2 
Pulse Counter:  Class 1 Div 1 

Operation Sample frequency: minutely, up to 24 images per day, hourly data 
upload. 
Minute by Minute data available (transmits hourly) 
Up to 30 days without solar charge 

Options Up to 2 High dynamic range cameras (640x480 images) 
Up to 3 external RTDs, (1-5Vdc), and/or (4-20mA) Sensors 
Up to 6 external RTDs, (1-5Vdc), and/or (4-20mA) Sensors, WatchDog4 
Add-On-Board required (see Add-On-Board Documentation) 

Ordering Systems include cables, end device(s), and mounting.   
Installation available (Call for quote) 
• Specify quantity of cameras: (0-2) c/w 3m cable 
• Specify qty of RTDs, Vibration, Electric Current and or  

Pressure Sensors: (0-6) c/w 3m cable 
• Specify range of Pressure sensors:   

(15, 50, 500, 1500, 5000 psi). 
Typical lead time > 4 weeks.  

Mounting A Frame, stand, and wall mount available 

Shipping FOB Calgary, AB 
Dimensions (LxWxH):   
Weight:  5.4 kg (incl. battery pack) 

Warranty 90 days, parts and labour 

Consumables 1 field replaceable 12Ahr 6Vdc SLA battery included.  

Pricing (CAD) $1500 -$3,500 email for quote info@afti.ca  
WD4 Spec. Sheet  
© Revised September 23, 2019 
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Plugging and Abandonment Plan 
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Attachment E 
Plugging and Abandonment Plan 

(40 CFR §§ 144.31 & 144.51) 

1. PLUGGING AND ABANDONMENT PLANS

Updated plugging and abandonment plans have been prepared for Wells Jody Field 34-1 and 
34-2, based on recent workovers and are included in Exhibit A. The plans are required by the 
Montana Board of Oil and Gas Conservation and have been approved for the existing Class II UIC 
wells.
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Plugging and Abandonment Plan 

(40 CFR §§ 144.31 & 144.51) 

EXHIBIT A 
Plugging and Abandonment Plans 
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Attachment F 
Financial Assurance  
(40 CFR § 144.52) 

 

 

1. PLUGGING AND ABANDONMENT COST ESTIMATES 

Montalban obtained two cost estimates for plugging and abandonment of Jody Field Wells 34-1 
and 34-2, based on their current design (Exhibit A).  Liquid Gold Well Service Inc. provided an 
estimate for both wells of $46,357.  A second cost estimate was provided by Enneberg 
Excavation LLC of $23,950 for both wells.  Financial assurance was established based on the 
higher cost estimate.   
  

2. FINANCIAL ASSURANCE MECHANISM 

A Standby Trust Agreement and Letter of Credit in the amount of $46,357 was executed on 
October 10, 2022 between Montalban Oil & Gas Operations, Inc. and Freedom Bank (Exhibit B).  
The fund is explicitly established for plugging and abandonment of injection wells Jody Field 34-1 
and Jody Field 34-2.  The Letter of Credit is effective as of October 10, 2022 and expires on 
October 10, 2023 with automatic annual renewal on each successive expiration date, subject to 
the terms provided in Exhibit B. 
 
Based on the location of the wells (on private, rural agricultural land), no land reclamation costs 
are anticipated.   
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Financial Assurance  
(40 CFR § 144.52) 

 

 

EXHIBIT A 
Plugging and Abandonment Cost Estimates 

 
  



Company:  MOGO INC.              Well: P&A Jody Field 34-1      Date: 10/06/22 
 
MIRU service rig and cementing equip. release packer and TOH. Round trip casing 
scraper to 3400’. TIH with 4.5” CICR set at 3380’. Establish rate and squeeze 35 sx 
cement, sting out and spot 10 sx on top. trip out to 3200’ roll hole with gel fluid, trip out 
to 2800’ , balance 12 sx cement. Stand back 690’ pipe, lay out rest. SDFN crew travel to 
Cut Bank.  
 
Day 2 

Crew travel to location, hold safety meeting and start up equip. trip in hole with 
casing ripper and rip at 685’. Trip out tool, swedge casing, establish circulation, pump 
130 sx cement around for returns up annulas. Shut in well, rig down all equipment. Dig 
out well 6’ below surface, cut and cap well @ 4’ below ground level. Reclaim well hole 
and working pit. Travel to town. 
 
 

Unit Price #ea Equipment Day 1 Day 2 Day 3 Day 4 Total
$260.00 hr 1 Rig 10 6 $4,160.00
$50.00 hr 8 Crew trave  hr 1 1 $800.00
$55.00 day 1 Daily Pickup charge 3 3 $330.00

$450.00 day 1 Supervisor /tool pushe 2 2 $1,800.00
$0.00 ea/day 1 Subsistence $0.00

$1,600.00 well/day 1 Cement Pump Truck 1 1 $3,200.00
$4.00 mile 1 Pump Truck Mileage 45 $180.00

$750.00 well/day 1 Cement Bulk Truck 1 1 $1,500.00
$4.00 mile 1 Bulk Truck Mileage 45 $180.00

$23.00 sac 1 Bulk Cement 57 130 $4,301.00
$125.00 hr 1 Water Truck 10 6 $2,000.00
$100.00 hr 1 Welding Truck 2 $200.00
$100.00 hr 1 Backhoe 4 4 $800.00
$50.00 per day 1 enviro/safety 1 1 $100.00

$2,100.00 ea 1 CICR 1 $2,100.00
$100.00 ea/well 1 WS tralier 1 1 $200.00

$1.25 per lb 1 CaCl $0.00
$1,500.00 per rip 1 casing ripper 1 $1,500.00

$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00

TOTAL $23,351.00
 
 
 

Estimate completed by: shane schwindt  



Company:  MOGO INC.              Well: P&A Jody Field 34-2      Date: 10/06/22 
 
MIRU service rig and cementing equip. release packer and TOH. Round trip casing 
scraper to 3400’. TIH with 4.5” CICR set at 3390’. Establish rate and squeeze 20 sx 
cement, sting out and spot 10 sx on top. trip out to 3200’ roll hole with gel fluid, trip out 
to 2090’ , balance 12 sx cement. Stand back 675’ pipe, lay out rest. SDFN crew travel to 
Cut Bank.  
 
Day 2 

Crew travel to location, hold safety meeting and start up equip. trip in hole with 
casing ripper and rip at 685’. Trip out tool, swedge casing, establish circulation, pump 
130 sx cement around for returns up annulas. Shut in well, rig down all equipment. Dig 
out well 6’ below surface, cut and cap well @ 4’ below ground level. Reclaim well hole 
and working pit. Travel to town. 
 
 

Unit Price #ea Equipment Day 1 Day 2 Day 3 Day 4 Total
$260.00 hr 1 Rig 10 6 $4,160.00
$50.00 hr 8 Crew trave  hr 1 1 $800.00
$55.00 day 1 Daily Pickup charge 3 3 $330.00

$450.00 day 1 Supervisor /tool pushe 2 2 $1,800.00
$0.00 ea/day 1 Subsistence $0.00

$1,600.00 well/day 1 Cement Pump Truck 1 1 $3,200.00
$4.00 mile 1 Pump Truck Mileage 45 $180.00

$750.00 well/day 1 Cement Bulk Truck 1 1 $1,500.00
$4.00 mile 1 Bulk Truck Mileage 45 $180.00

$23.00 sac 1 Bulk Cement 42 130 $3,956.00
$125.00 hr 1 Water Truck 10 6 $2,000.00
$100.00 hr 1 Welding Truck 2 $200.00
$100.00 hr 1 Backhoe 4 4 $800.00
$50.00 per day 1 enviro/safety 1 1 $100.00

$2,100.00 ea 1 CICR 1 $2,100.00
$100.00 ea/well 1 WS tralier 1 1 $200.00

$1.25 per lb 1 CaCl $0.00
$1,500.00 per rip 1 casing ripper 1 $1,500.00

$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00

TOTAL $23,006.00
 
 
 

Estimate completed by: shane schwindt  



 

Well Service & Completions 

 

Bid for Jody Field 34-1, 34-2 Injection wells 

 

This bid is for the following work as requested by Patrick Montalban 

 

Jody Field 34-1  Well 

MIRSU, POOH with tubing and packer, TIH with tubing and casing scraper to 3400’, lay out scraper, 

pickup 4.5” CICR, and RIH, set at 3380’, establish pump rate through retainer, squeeze 35sx cement, 

sting out of retainer and balance 10sx cement on top of retainer, pull out of cement, and fill hole with 

9lb gelled water, POOH to 2800’ and balance a 12sx cement plug.  POOH lay down tubing, pick up casing 

ripper and RIH to 685’, and rip from 685’ to 684’, lay out casing ripper, install casing swage, circulate 

130sx cement down 4.5” casing and up annulus until good cement returns are observed, tear out, 

RDMO. 

 

TOTAL: $12250 

 



 

Well Service & Completions 

 

Bid for Jody Field 34-1, 34-2 Injection wells 

 

This bid is for the following work as requested by Patrick Montalban 

 

Jody Field 34-2  Well 

MIRSU, POOH with tubing and packer, TIH with tubing and casing scraper to 3400’, lay out scraper, 

pickup 4.5” CICR, and RIH, set at 3390’, establish pump rate through retainer, squeeze 20sx cement, 

sting out of retainer and balance 10sx cement on top of retainer, pull out of cement, and fill hole with 

9lb gelled water, POOH to 2090’ and balance a 12sx cement plug.  POOH lay down tubing, pick up casing 

ripper and RIH to 675’, and rip from 675’ to 674’, lay out casing ripper, install casing swage, circulate 

130sx cement down 4.5” casing and up annulus until good cement returns are observed, tear out, 

RDMO. 

 

TOTAL: $11700 
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Figure 1.  Site Security and Access 
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1. SITE SECURITY AND WASTEWATER MANIFESTING

The injection facility is located on private land, which is fenced and gated by the landowner.
Trucks enter via a single access point from Range View Road into the injection facility. As
indicated on Figure 1, the landowner’s residence is located adjacent to the facility. The site will be
monitored 8 to 12 hours per day by the operator, along with observation by the landowner during
his rounds each day. Wells Jody Field 34-1 and 34-2 are securely enclosed in buildings that are
insulated and heated for winter operations.

Representative wastewater quality parameters will be provided by Montana Renewables to
Montalban Oil & Gas Operations, Inc. prior to commencing initial operations. Sampling of pH will
be conducted daily at the refinery. At the injection facility, a "tap" will be placed at a conveniently
accessible location on the discharge line of the pump that leads to the injection wells.  A
representative water sample will be collected quarterly for submittal to EPA.
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1. INTRODUCTION

Montalban Oil & Gas Operations, Inc (Montalban) submitted an area-wide underground injection
control (UIC) permit application to USEPA Region 8 for conversion of two (2) existing Class II UIC
wells and two (2) shut-in oil and gas wells to Class V UIC wells for injection of industrial
wastewater to be received from Montana Renewables, a renewable fuels refinery located in Great
Falls, Montana. The wells are located in the Loneman Coulee Oil Field north of Great Falls in
Pondera County, Montana (Figure AE.01).

The application involves a phased approach with initial conversion of the two Class II wells and
subsequent conversion of the two shut-in oil and gas wells at a later date to accommodate future
wastewater volumes from the refinery.

The Class II wells are currently permitted by the Montana Department of Natural Resources &
Conservation (DNRC) Board of Oil and Gas Conservation (BOGC) and have been granted aquifer
exemptions for injection of oilfield produced water into the Madison Aquifer. The wells and aquifer
exemptions are identified as follows:

Well Jody Field 34-1
Section 34-Township 29 North, Range 6 West
Pondera County, Montana
API No. 25-073-21830
Well Depth: 3,530’
Injection Formation: Madison/Sun River Dolomite
Injection Interval: 90'
Aquifer Exemption Number: 8-1681 (08/15/2011)

Jody Field No. 34-2
Section 34-Township 29 North, Range 6 West
Pondera County, Montana
API No. 25-073-21838
Well Depth: 3,491’
Injection Formation: Madison/Sun River Dolomite
Injection Interval: 73'
Aquifer Exemption Number: 8-1008 (03/15/2010)

The areal extent of the current aquifer exemptions are 0.19635 square miles each. Because the
current exemptions are specific to injection of oilfield waste into Class II UIC wells, Montalban is
requesting a new Area-Wide Aquifer Exemption for injection of industrial wastewater into the
proposed Class V UIC wells (Figure AE.02).

The two (2) shut-in oil and gas wells to be included in the Aquifer Exemption Area will be
completed in the Madison Aquifer and are identified as follows:
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Well Jody Field 4-1A 
Section 4- Township 28 North, Range 6 West 
Pondera County, Montana 
API No. 25-073-21842 
Well Depth: 3,442’ 

Well Jody Field No. 14-34 
Section 34-Township 29 North, Range 6 West 
Pondera County, Montana 
API No. 25-073-21740 
Well Depth: 3,415' 

The following application demonstrates the regulatory basis for requesting the new aquifer 
exemption based on water quality criteria and the fact that the aquifer within the area of interest 
is not anticipated to serve as a public drinking water source as required under Title 40, Code of 
Federal Regulations (40 CFR), Parts 146.4(a) and 146.4(c). This application also delineates the 
proposed Aquifer Exemption Area based on the aquifer characteristics, confining layers, area-
wide UIC permit boundary, Area of Review (AoR) and anticipated injection volumes over the life 
of the refinery.  

2. LAND USE

The proposed UIC wells are located within the Loneman Coulee Oil Field in Pondera County, 
Montana. The land within the requested exemption area is used for oil and gas related activities 
and agriculture. The identities of the landowners are provided in Figure AE.03 and detailed in 
Table 1 below.

TABLE 1. Landowners within the Aquifer Exemption Area 

Landowner Parcel # Use 

Field, Jody 26-4096-34-4-04-01-0000 Agricultural 
Vandenbos, William D & Tamara K JTRos 26-4096-33-4-01-01-000 Agricultural 
Vandenbos, Keith E & Leiha R. JTRos 26-4096-33-1-01-01-0000 Agricultural 
Field, Jody 26-4096-34-2-03-03-0000 Agricultural 
Field, Jody 26-4096-34-1-03-01-0000 Agricultural 
Field Ranch Inc. 26-3984-03-2-02-02-0000 Agricultural 
Field Ranch Inc. 26-3984-04-1-01-01-0000 Agricultural 
Field Ranch Inc. 26-3984-04-2-02-01-0000 Agricultural 
Vandenbos, William D & Tamara K JTRos 26-4096-33-4-01-01-000 Agricultural 
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2.1 Geology 

2.1.1 Geological Structure of the Madison Aquifer 
The Madison Aquifer is part of the Northern Great Plains aquifer system, which extends across 
Montana, Wyoming, North Dakota, and South Dakota and lies beneath confining units in the 
proposed aquifer exemption area (Figure AE.04) (USGS, 1996). The Madison Aquifer in this 
area is comprised of the Mississippian Madison Limestone, which includes the Lodgepole 
Limestone, overlain by the Mission Canyon Limestone. The deposits consist of marine carbonates 
and evaporites deposited in a shallow water environment (Downey, 1984). The Lodgepole 
Limestone consists mainly of fossiliferous to micritic dolomite and limestone units. The Mission 
Canyon Limestone consists of a coarsely crystalline limestone at its base, grading upward to finer 
crystalline limestone. Because of the solubility of the Madison Limestone carbonate rocks, the 
development of karst features is common, including enlarged joints, sink holes, caves and 
solution breccias, resulting in secondary permeability within the units. Downey (1984) indicated 
that within the Madison Aquifer, “fracture interconnection between zones of greater permeability 
appear to be the major route of water flow.” The thickness of the Madison Limestone in 
northwestern Montana is mapped at approximately 1,000 to 1,200 feet as illustrated on Figure 
AE.05 (Downey, 1984). 

The Class II UIC wells (Jody Field wells 34-1 and 34-2) are completed within the Sun River 
Dolomite, the uppermost section of the Mission Canyon formation. The Sun River Dolomite 
ranges up to an average of approximately 200 feet thick in this area with the Mission Canyon and 
Lodgepole extending approximately 1,000 feet in thickness beneath that (Pasternack, 1988). A 
cross section was prepared based on well data gathered from Montana BOGC records (Figures 
AE.06 and AE.07). As indicated in the cross section, the Sun River Dolomite, in close proximity 
to the proposed Class V wells, is approximately 250 feet thick. The thickest completed injection 
interval in the existing Class II UIC wells is 90 feet thick. 

The Sun River Dolomite has been studied extensively for its hydrocarbon production potential 
and was determined to have an average porosity of 8 to 14% and average permeability of 10 to 
82 millidarcy (md) with the highest values observed in the Pondera Field. Figure AE.08 indicates 
the porosity values mapped in the Pondera field and surrounding areas. According to Pasternack 
(1988), two dominant porosity types lie within the Sun River Dolomite; moldic porosity in 
discreet areas developed from dissolution of bioclastic debris and fracture porosity, which is 
evident throughout all areas of the Sun River Dolomite. Bioclastic debris is deposited as shallow 
marine bars oriented northwest-southeast. As indicated on Figure AE.08, the Jody Field wells 
are located within a bioclastic debris trend that intersects the Pondera and Highview Fields and 
have a bioclastic debris composition greater than 20%, inferring a high percentage of moldic 
porosity. The Class II Aquifer Exemptions established for this area by the Montana DOGC are 
based on a porosity in the range of 14% (telephone conversation with George Hudak, July 2022) 
and confirmed in regional well logs.   

2.1.2 Confining Zones 
The Madison Aquifer is bounded by confining layers that separate it from the Lower Paleozoic and 
Lower Cretaceous aquifers (Figure AE.09).   
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The Madison Limestone is overlain by the unconforming confining units of the Jurassic Ellis 
Group, which consists of the Swift, Rierdon and Sawtooth (Piper) formations. The Ellis Group 
forms a confining layer between the Mississippian and lower Cretaceous aquifers and is present 
within the UIC wells above the Madison Sun River Dolomite (Figures AE.10 and AE.11).  

According to USGS (2022), The Sawtooth formation in Western Montana consists of dark gray, 
platy to shaly, dense limestone with a local basal conglomerate. The Rierdon Formation includes 
gray, locally fossiliferous limestone that may contain quartz sand interbedded with greenish gray 
limy shale. The Swift Formation includes glauconitic, flaggy-bedded, commonly fossiliferous, fine-
grained sandstone or sand coquina with dark gray shale interbeds. A dark gray, noncalcareous, 
micaceous shale forms the lower part of the formation, commonly with a basal chert pebble 
conglomerate or conglomeratic sandstone.  Based on review of local well logs, the total thickness 
of the confining units within the Ellis group is over 220 feet.   

Logs reviewed from oil and gas wells in the region indicate that the Sun River Dolomite ranges up 
to as much as 300 feet thick beneath the Ellis Group. Review of well logs from two nearby wells 
drilled deeper into the Madison indicate the presence of a dense, cherty unit with a minimum 
thickness of 108 feet to 147 feet directly beneath the Sun River Dolomite (API #25-073-05457 
and API #25-073-05439). This unit was documented to have low to no porosity. 

The confining units beneath the Mississipian Madison Formation include Silurian and Devonian 
units consisting mainly of shaly carbonates, shale, and evaporites (Figure AE.12). Because of 
the fine-grained lithology and the presence of evaporites in the Silurian and Devonian units, 
these formations are considered to be confining beds between the Mississippian aquifer and the 
underlying Cambrian-Ordovician aquifer (Downey, 1984). Hydrologic modeling results of Downey 
(1984, 1986) indicate that vertical hydraulic conductivity between the Cambrian-Ordovician and 
Madison aquifers is less than 10-6 ft/d throughout the study area. 

The Devonian Duperow formation, which is separated from the Madison Aquifer by the Three 
Forks formation, was recently classified as an underground source of drinking water (USDW) in 
central Montana due to intervals of total dissolved solids (TDS) concentrations less than 10,000 
mg/L and greater than 3,000 mg/L. The thickness of the confining layer (Three Forks formation) 
in the proposed Aquifer Exemption Area between the Madison and underlying Duperow aquifer is 
approximately 200 feet (Pasternack, 1988). Review of well logs of the easternmost well depicted 
on the cross section (API #25-073-21523) indicate that the Duperow formation in this area of 
Montana is impermeable from the top of the formation to a thickness of at least 208 feet (Exhibit 
B).   

2.1.3 Depth and Thickness of the Madison Aquifer 
The thickness of the Madison Aquifer in the proposed aquifer exemption area ranges between 
1,100 and 1,200 feet (Downey, 1984), as indicated on Figure AE.05.  The depth below the 
surface to the Madison is reported at 3,428’ in Jody Field 34-1 and 3,438’ in Jody Field 34-2 
(Figures AE.10 and AE.11). The aquifer exemption is requested within the Sun River Dolomite, 
which is approximately 250 feet thick in the proposed Aquifer Exemption Area based on review of 
well data filed by Conoco for a well located immediately west of the Aquifer Exemption Area (API 
No. 25-073-05439) (Figures AE.06 and AE.07).    
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2.2 Water Quality  
The primary minerals within the Madison Limestone include calcite, dolomite and anhydrite, with 
dissolution of anhydrite and dolomite largely contributing to the water quality throughout the 
aquifer (Busby, 1991). The presence of hydrogen sulfide odor in the wells analyzed by the USGS 
was also noted during sampling and determined to be due in part to a terrigenous source of 
sulfur which has been noted in the proposed Aquifer Exemption Area (Telephone conversation 
with George Hudak, July 2022). 

Due to the presence of anhydrites, the TDS concentrations in the Madison Aquifer vary greatly 
from less than 1,000 mg/L to greater than 300,000 mg/L depending on the location within the 
formation and groundwater flow characteristics (Downey, 1984). According to George Hudak, UIC 
Coordinator, Montana BOGC, the TDS concentration in the proposed Aquifer Exemption Area 
ranges above 5,000 mg/L.   

The Montana Bureau of Mines and Geology mapped TDS concentrations in the immediately 
surrounding areas. The data, collected from oil tests or production wells between 1920 and 1977, 
indicated TDS concentrations in the Sun River Dolomite ranging from around 4,490 to 6,660 
mg/L and TDS concentrations in the Madison Formation ranging from around 3,240 to 7,100 
mg/L (Feltis, 1980b). A water sample collected from Well 14-34 (API #25-073-21740), which is 
centrally located within the Aquifer Exemption Area, reported a TDS concentration of 5,440 mg/L 
(Exhibit A). A water sample collected from Well 4-1 (API#25-073-21824) indicated a calculated 
TDS concentration of 5,109 mg/L (Exhibit A).   

3. PERMIT AREA FOR THE AQUIFER EXEMPTION

The Madison Aquifer injection zone in Well Jody Field 34-1 ranges from a depth of 3,440 feet to
3,530 feet for a total injection interval of 90 feet within the Madison/Sun River Dolomite. The
injection zone in Well Jody Field 34-2 ranges from a depth of 3,418 feet to 3,491, for a total
injection interval of 73 feet. Regional groundwater flow direction through the southern and
eastern portion of the Madison Aquifer is northeastward (USGS, 1996). A potentiometric surface
map generated by the Montana Bureau of Mines and Geology based on local oil and gas well data
indicates a northward groundwater flow direction in the vicinity of the Aquifer Exemption Area
(Feltis, 1980a). The proposed Aquifer Exemption Area is located on the western edge of the
Great Plains, west of the Sweetgrass Arch and east of the Rocky Mountains Region.  There are no
mapped or known faults within the Aquifer Exemption Area.

According to Pasternack (1988), the average porosity and permeability values for the
Madison/Sun River Dolomite in the area of the requested aquifer exemption are 14% and 82 md
respectively. Review of well logs indicated porosities in the upper Madison Formation of up to
20%. A conservative estimate of 14% was selected and the Montana BOGC agreed that a
porosity of 14% would be representative of the injection intervals in the Jody Field Wells
(Telephone conversation with George Hudak, July 2022).  A radius of ½ mile was calculated for
each well, and based on that distance, an area-wide boundary was plotted to encompass the
extent of the radii for the current and future proposed injection wells and to align with a more
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conservative area of review (AoR) Figure AE.02). The calculated area within the Area-Wide 
Aquifer Exemption boundary is 3.3 square miles.   

The thickness of the Madison/Sun River Dolomite is approximately 150 feet thick in the proposed 
Aquifer Exemption Area (Pasternak, 1988), with nearby well logs indicating a thickness up to 
approximately 250 feet. However, a conservative thickness of 90 feet was used to calculate the 
available storage volume. Based on these parameters, the available storage volume within the 
aquifer exemption area is a probable 275.3 MMBBL. Wastewater volumes generated from 
Montana Renewables will commence at approximately 1,600 to 1,800 barrels per day (BPD) and 
increase over time to a maximum of 3,600 BPD. The volume sent to each of the Class V wells will 
be dependent on the operational capacity of the permitted wells. Injection into the Class V wells 
would be performed within the permitted maximum allowable injection pressures (MAIP) for each 
well and would not exceed the fracture pressure gradient of the formation, mitigating the risk of 
fluid migration outside of the permitted Aquifer Exemption Area. Based on a facility life of 40 
years, the maximum volume of wastewater from Montana Renewables that would be injected at 
a maximum flow rate of 3,600 BPD is 52.6 million barrels (MMB), which would be anticipated to 
encompass an area of approximately 0.84 square miles. Thus, the proposed area of 3.3 square 
miles represents a very conservative aquifer exemption boundary allowing for any unanticipated 
geologic complexities.  

4. BASIS FOR DECISION

4.1 Regulatory Criteria Under Which the Exemption is Requested
Exemption of the Madison aquifer is requested on the basis that it is not currently used as a
drinking water source as required under 40 CFR 146.4(a). Additionally, the Madison Aquifer is
located at a depth of over 3,400 feet in the proposed Aquifer Exemption Area, beneath other
accessible aquifers and thick confining layers. In accordance with 40 CFR Part 146.4 (b)(2), the
Madison aquifer in this area is situated at a depth or location which makes recovery of
groundwater for drinking water purposes economically or technologically impractical.
Furthermore, TDS concentrations exceeding 5,000 mg/L have been measured in the Madison
Aquifer within the Aquifer Exemption Area. Under 40 CFR Part 146.4(c), TDS concentrations
greater than 3,000 and less than 10,000 mg/L are not reasonably expected to supply a public
water system. Both criteria qualify the Madison Aquifer in this area for an aquifer exemption.

4.2 Assessment of the Madison Aquifer as a Source of Drinking Water
The Madison Aquifer in this area is measured at a depth greater than 3,400 feet and is separated
from other shallow, accessible USDWs by several hundred feet of confining layers. The
Madison/Sun River Dolomite section of the Madison Group is hydrocarbon producing (Gaswirth,
2010). Oil was first discovered in the Madison Formation in the area in the nearby Pondera Field
in the 1920’s (Hennip, 1973). The oil and gas wells in this area have either been plugged and
abandoned, shut-in, or converted to injection wells (Figure AE.13).

Pondera County measures 1,640 square miles and is located approximately 90 miles northwest of
Great Falls, which is the third largest city in Montana with a population of 58,700 (Figure
AE.14). The population of Pondera County has declined steadily over the past several decades
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and according to the Census Bureau had declined to below 6,000 in 2021. Agricultural production 
employed 45% of the County’s labor force in 2017, and agricultural land accounted for 25% of 
the county’s tax base (Montana State University, 2022). The median household income in 2020 
was $30,464 (Wikipedia, 2022).   

The population is served by nine (9) small water systems that draw from shallow groundwater 
wells and local reservoirs, as well as privately owned shallow water wells. The Madison Aquifer is 
not currently used as a drinking water supply in the proposed Aquifer Exemption Area. Most of 
the shallow Quaternary aquifers are comprised of unconsolidated alluvial deposits from the 
surrounding mountains (Noble, 1982bb). According to Noble (1982), these aquifers are primarily 
water-table aquifers, and groundwater movement follows the topography in a downstream 
direction. Recharge to the shallow alluvial aquifers is primarily through rainfall and snowmelt.  
Deeper Tertiary aquifers in the area range from depths of 100 to 300 feet and include coarse 
grained interbedded sandstones, channel conglomerates, tuffs and siltstones (Noble, 1982b).  
Alluvial aquifers are the most used aquifers in the Great Plains region of Montana, due to their 
high yields and proximity to agricultural land (Noble, 1982a). 

Given several factors, including the more remote location of the proposed Aquifer Exemption 
Area, current demographics and availability of a drinking water sources within the shallower 
alluvial deposits, depth to the Madison Aquifer and its water quality (i.e., documented high TDS 
concentrations and potential presence of hydrogen sulfide), it is unlikely that the Madison Aquifer 
will ever be developed as a public drinking water supply for this area. 

4.3 Private and Public Wells Drinking Water Wells 
Figure AE.15 indicates the locations of nearby private and public water wells. Only one well is 
located within the proposed Aquifer Exemption Area: 

Montana Groundwater Information Center (GWIC) Well ID: 81476 
Well Owner: Field, C.W. Jr., Route #1, Valier, MT  59486 
Aquifer: Unknown 
Use: Domestic and Stockwater 
Date Completed: January 19, 1953 
Total Depth: 109 feet 
Static Water Level: 17 feet 

Figure AE.15 indicates four (4) water wells are located in the near vicinity outside of the 
proposed Aquifer Exemption Area (Table 2). Well #83374 is an agricultural well completed to a 
depth of 207 feet with a static water level of 160 feet.    
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TABLE 2.  Nearby Private and Public Wells Outside the Aquifer Exemption Boundary – 
Source:  Montana Groundwater Information Center (GWIC) 

Well Owner 
Information 

Aquifer 
Date 

Completed 
Well ID and 

Use 

Well 
Depth 

(ft) 

Static Water 
Level 
(ft) 

Allen, John E. 
Valier, MT  59486 

Sandstone 
Unit 

12/27/1963 #83374 - 
Agricultural 

207 160 

Fed Land Bank 1 Unknown Unknown #915142 – NA Unknown Unknown 
Allen 1 Unknown Unknown #915479 – NA Unknown Unknown 
Pondera County Canal 
& Reservoir Co. 
Valier, MT 59486 

Unknown 12/16/1963 #83372 – 
Domestic 

Unknown 13 

5. CONCLUSION

The proposed Aquifer Exemption Area is calculated based on conservative parameters of 14%
porosity and an aquifer thickness of 90 feet, resulting in a calculated storage capacity of 275.3
MMBBL. Sufficient storage exists for injection of wastewater from Montana Renewables within the
proposed Aquifer Exemption Area. Thick confining layers are present above and below the
Madison Aquifer, preventing migration of injected fluids into surrounding USDWs. Injection into
the Class V wells would be performed within the permitted maximum allowable injection
pressures (MAIP) for each well and would not exceed the fracture pressure gradient of the
formation, mitigating the risk of fluid migration outside of the Aquifer Exemption Area. No water
wells are supplied by the Madison Aquifer in this area. Due to its depth (>3,000 ft) and TDS
concentrations (> 5,000 mg/L), it is not anticipated that this aquifer would be used as a drinking
water supply. Sufficient water resources exist in the area at depths ranging from less than 207
feet.
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1. MONTALBAN OIL & GAS OPERATIONS, INC. 
DESCRIPTION OF BUSINESS 

Montalban Oil & Gas Operations, Inc. (Montalban) is located in Pondera County, Montana, 
approximately 90 miles north of Great Falls, Montana. Montalban has successfully operated 
underground injection control (UIC) wells in Pondera County for over 11 years. Montalban has 
applied to EPA for an Area-Wide UIC Class V permit for injection of industrial wastewater into the 
Mississipian Madison Aquifer, an Underground Source of Drinking Water (USDW) for which an 
Aquifer Exemption has been requested. The area-wide UIC permit includes initial conversion of 
two (2) existing Class II UIC wells to Class V UIC wells and conversion at a future date of two (2) 
shut-in oil and gas wells to Class V UIC Wells.  
  
Montalban is planning to receive industrial wastewater from Montana Renewables, a renewable 
fuels refinery located in Great Falls, Montana.  Montana Renewables is a leader in the renewable 
energy transition, processing renewable feedstocks (such as seed oils, used cooking oil, and 
tallow) into low-emission sustainable alternatives that directly replace fossil fuel products.  The 
refinery is scheduled to commence operations in 2022, with wastewater discharge commencing 
the First Quarter of 2023. Permitting injection of its wastewater into the proposed Class V UIC 
wells will support Montana Renewables in leading Montana’s energy transition.  
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N/A  
No Additional 
Information to Report 


	EPA Permit Application Class V Montalban Oil & Gas
	Attachment A - Maps and Area of Review
	1. Well Locations (40CFR § 144.3)
	2. Area of Review Size Determination (40 CFR § 146.6)
	3. Map(s) (40 CFR § 144.31)
	4. Part IV. Area of Review Wells and Corrective Action Plans (40 CFR § 144.55)
	5. Part V. Landowner Information (40 CFR § 144.31 and part 147)
	figures
	1. Figure 01.  Well Locations, Area-Wide Permit Boundary and Area of Review Location
	2. Figure 02.  Topographic Map
	3. Figure 03.  Jody Field 34-1 Well Schematic
	4. Figure 04.  Jody Field 34-2 Well Schematic
	5.
	6.
	7.
	8.
	9.
	10.
	11.
	12.
	13.
	14. exhIBIT A
	15. Montana BOGC Well Records
	16.
	1.


	Figure 1- Aerial.pdf
	Blank Page

	Binder3.pdf
	Field 4_1 Array Induction Tool Log.pdf
	Field 4-1_Comp Neut 3 Det Litho Log.pdf
	Field 4_1 Comp Neutron_Litho Array Induction Tool Log.pdf
	Field 4_1 Completion Report.pdf
	Field 4_1 Geologic Report.pdf
	Field 4-1 Cement Bond Log.pdf

	Binder4.pdf
	Geologic Report.pdf
	Completion Report.pdf
	Jody Field 4-1 well file.pdf

	Binder5.pdf
	Field 14_34 Log.pdf
	Field 14_34 Geologic Report.pdf
	OXY MAD 1-34 CBL29-6-34.pdf
	Field 14_34 Completion Report.pdf


	Attachment B - Geological and Geophysical Information
	Attachment B - Geological and Geophysical Information.pdf
	1. Geology
	2. Underground Sources of Drinking Water (USDWS) and Confining Zones
	3. Water Quality
	4. Formation data
	5. references
	figures
	1.


	Attachment B Figures.pdf
	Att. B Figure 01.pdf
	Att. B Figure 02.pdf
	Att. B Figure 03 .pdf
	Att. B Figure 04 Montana Oil-Cross Section A-A' (002).pdf
	Cross Section A



	PDF Exhibits.pdf
	Attachment B - Geological and Geophysical Information
	Attachment B - Geological and Geophysical Information
	PDF Exhibits
	Attachment B - Geological and Geophysical Information
	Attachment B - Geological and Geophysical Information

	Attachment C - Well Construction Conversion Information
	Binder3.pdf
	Binder2.pdf
	Binder1.pdf
	Attachment C Well Construction Conversion Information.pdf
	Pages from PDF for correction.pdf
	Attachment C Well Construction Conversion Information
	Attachment C Figures.pdf
	Att. C Figure 02.pdf


	PDF Exhibits
	Attachment C Well Construction Conversion Information
	Attachment C Well Construction Conversion Information
	PDF Exhibits
	Attachment C Well Construction Conversion Information
	Exhibit B_Binder 2.pdf
	OXY MAD 1-34 CBL29-6-34.pdf
	Field 14_34 Completion Report.pdf
	Field 14_34 Geologic Report.pdf
	Field 14_34 Log.pdf



	Geologic Report.pdf
	Completion Report.pdf

	PDF Exhibits.pdf

	WD4 Specs (Feb 9, 2021).pdf

	Att. C Figure 01 (1)
	Att. C Figure 02
	Attachment D - Injection Operation and Monitoring Program
	1. Injection Process Flow, Facilities and Monitoring
	2. Injection Well Maintenance
	3. Loss of Mechanical Integrity During Operation
	4. Injectate Characteristics
	figures


	Attachment E - Plugging and Abandonment Plan
	1. Plugging and Abandonment Plans
	EXHIBIT A
	1. Plugging and Abandonment Plans



	Attachment F - Financial Information
	Attachment F - Financial Information.pdf
	1. Plugging and Abandonment Cost Estimates
	2. Financial Assurance Mechanism
	EXHIBIT A


	MOGO PA Jody field 34-1_Liquid Gold
	MOGO PA Jody field 34-2_Liquid Gold
	Enneberg Bid_Jody Field 34_1
	Enneberg Bid+Jody Field 34-2
	Attachment F - Financial Information
	2. Financial Assurance Mechanism
	EXHIBIT B


	Jody Field Bonding_Assurance Docs

	Attachment G - Site Security and Manifest Requirements
	1. Site Security and Wastewater Manifesting
	figures


	Attachment H - Underground Injection Control Program
	Attachment H - Underground Injection Control Program.pdf
	1. Introduction
	2. Land Use
	2.1 Geology
	2.1.1 Geological Structure of the Madison Aquifer
	2.1.2 Confining Zones
	2.1.3 Depth and Thickness of the Madison Aquifer

	2.2 Water Quality

	3. Permit Area for the Aquifer Exemption
	4. Basis for Decision
	4.1 Regulatory Criteria Under Which the Exemption is Requested
	4.2 Assessment of the Madison Aquifer as a Source of Drinking Water
	4.3 Private and Public Wells Drinking Water Wells

	5. Conclusion
	6. References
	figures

	Att. H FIGURES.pdf
	Figure AE.07 Montana Oil-Cross Section A-A'.pdf
	Cross Section A



	PDF Exhibits
	Attachment H - Underground Injection Control Program
	PDF Exhibits.pdf
	Attachment H - Underground Injection Control Program

	Attachment I - Existing EPA Permits
	Attachment J - Description of Business
	1. Montalban Oil & Gas Operations, Inc. Description of Business

	Attachment K - Optional Additional Project Information
	EPA Permit Application Class V Montalban Oil & Gas
	Attachment A - Maps and Area of Review
	1. Well Locations (40CFR § 144.3)
	2. Area of Review Size Determination (40 CFR § 146.6)
	3. Map(s) (40 CFR § 144.31)
	4. Part IV. Area of Review Wells and Corrective Action Plans (40 CFR § 144.55)
	5. Part V. Landowner Information (40 CFR § 144.31 and part 147)
	figures
	1. Figure 01.  Well Locations, Area-Wide Permit Boundary and Area of Review Location
	2. Figure 02.  Topographic Map
	3. Figure 03.  Jody Field 34-1 Well Schematic
	4. Figure 04.  Jody Field 34-2 Well Schematic
	5.
	6.
	7.
	8.
	9.
	10.
	11.
	12.
	13.
	14. exhIBIT A
	15. Montana BOGC Well Records
	16.
	1.


	Figure 1- Aerial.pdf
	Blank Page

	Binder3.pdf
	Field 4_1 Array Induction Tool Log.pdf
	Field 4-1_Comp Neut 3 Det Litho Log.pdf
	Field 4_1 Comp Neutron_Litho Array Induction Tool Log.pdf
	Field 4_1 Completion Report.pdf
	Field 4_1 Geologic Report.pdf
	Field 4-1 Cement Bond Log.pdf

	Binder4.pdf
	Geologic Report.pdf
	Completion Report.pdf
	Jody Field 4-1 well file.pdf

	Binder5.pdf
	Field 14_34 Log.pdf
	Field 14_34 Geologic Report.pdf
	OXY MAD 1-34 CBL29-6-34.pdf
	Field 14_34 Completion Report.pdf


	Attachment B - Geological and Geophysical Information
	Attachment B - Geological and Geophysical Information.pdf
	1. Geology
	2. Underground Sources of Drinking Water (USDWS) and Confining Zones
	3. Water Quality
	4. Formation data
	5. references
	figures
	1.


	Attachment B Figures.pdf
	Att. B Figure 01.pdf
	Att. B Figure 02.pdf
	Att. B Figure 03 .pdf
	Att. B Figure 04 Montana Oil-Cross Section A-A' (002).pdf
	Cross Section A



	PDF Exhibits.pdf
	Attachment B - Geological and Geophysical Information
	Attachment B - Geological and Geophysical Information
	PDF Exhibits
	Attachment B - Geological and Geophysical Information
	Attachment B - Geological and Geophysical Information

	Attachment C - Well Construction Conversion Information
	Binder3.pdf
	Binder2.pdf
	Binder1.pdf
	Attachment C Well Construction Conversion Information.pdf
	Pages from PDF for correction.pdf
	Attachment C Well Construction Conversion Information
	Attachment C Figures.pdf
	Att. C Figure 02.pdf


	PDF Exhibits
	Attachment C Well Construction Conversion Information
	Attachment C Well Construction Conversion Information
	PDF Exhibits
	Attachment C Well Construction Conversion Information
	Exhibit B_Binder 2.pdf
	OXY MAD 1-34 CBL29-6-34.pdf
	Field 14_34 Completion Report.pdf
	Field 14_34 Geologic Report.pdf
	Field 14_34 Log.pdf



	Geologic Report.pdf
	Completion Report.pdf

	PDF Exhibits.pdf

	WD4 Specs (Feb 9, 2021).pdf

	Att. C Figure 01 (1)
	Att. C Figure 02
	Attachment D - Injection Operation and Monitoring Program
	1. Injection Process Flow, Facilities and Monitoring
	2. Injection Well Maintenance
	3. Loss of Mechanical Integrity During Operation
	4. Injectate Characteristics
	figures


	Attachment E - Plugging and Abandonment Plan
	1. Plugging and Abandonment Plans
	EXHIBIT A
	1. Plugging and Abandonment Plans



	Attachment F - Financial Information
	Attachment F - Financial Information.pdf
	1. Plugging and Abandonment Cost Estimates
	2. Financial Assurance Mechanism
	EXHIBIT A


	MOGO PA Jody field 34-1_Liquid Gold
	MOGO PA Jody field 34-2_Liquid Gold
	Enneberg Bid_Jody Field 34_1
	Enneberg Bid+Jody Field 34-2
	Attachment F - Financial Information
	2. Financial Assurance Mechanism
	EXHIBIT B


	Jody Field Bonding_Assurance Docs

	Attachment G - Site Security and Manifest Requirements
	1. Site Security and Wastewater Manifesting
	figures


	Attachment H - Underground Injection Control Program
	Attachment H - Underground Injection Control Program.pdf
	1. Introduction
	2. Land Use
	2.1 Geology
	2.1.1 Geological Structure of the Madison Aquifer
	2.1.2 Confining Zones
	2.1.3 Depth and Thickness of the Madison Aquifer

	2.2 Water Quality

	3. Permit Area for the Aquifer Exemption
	4. Basis for Decision
	4.1 Regulatory Criteria Under Which the Exemption is Requested
	4.2 Assessment of the Madison Aquifer as a Source of Drinking Water
	4.3 Private and Public Wells Drinking Water Wells

	5. Conclusion
	6. References
	figures

	Att. H FIGURES.pdf
	Figure AE.07 Montana Oil-Cross Section A-A'.pdf
	Cross Section A



	PDF Exhibits
	Attachment H - Underground Injection Control Program
	PDF Exhibits.pdf
	Attachment H - Underground Injection Control Program

	Attachment I - Existing EPA Permits
	Attachment J - Description of Business
	1. Montalban Oil & Gas Operations, Inc. Description of Business

	Attachment K - Optional Additional Project Information



