MALLARD EXPLORATION

WELD COUNTY
SEC 31-T8N-R59W
MOTTLED SOUTH 6-13HN
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Project: WELD COUNTY PROJECT DETAILS: WELD COUNTY o West(-)/East(+) (2000 usft/in)
\0/ Site: SEC 31-T8N-R59W Geodetic System: US State Plane 1983 A'aggur:{e‘:me: ’;‘%r:h -1333 0 1333 2667 4000
& Well: MOTTLED SOUTH 6-13HN Eﬁg;ggg; North Arerican Datum 1983 o ! Lo L L L1
MALLARD Wellbore: OWB Zone: Colorado Northern Zone st l\:l;gg:gg;éelg |
€ i . rengtn: .INn
EXPEARATION Design: PROPOSAL 1 System Datum: Mean Sea Level Dip Angle: 66.86° L
Date: 12/17/2022
Model: IGRF2020 4000
WELL DETAILS: MOTTLED SOUTH 6-13HN L
2968.00 FORMATION TOP DETAILS |
+N/-S  +E/-W Northing Easting Latittude Longitude Slot TVDPath MDPath Formation
0.00 0.00  1469592.98  3409496.83 40.613081°N 104.024985°W 190,00 19000 Laramie Shale Base
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1580.00 1637.44 Upper Pierre Shale Base -
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Planning Report

Database: EDM 5000.16 Single User Db Local Co-ordinate Reference: Well MOTTLED SOUTH 6-13HN
Company: MALLARD EXPLORATION TVD Reference: KB 17' @ 4985.00usft
Project: WELD COUNTY MD Reference: KB 17' @ 4985.00usft
Site: SEC 31-T8N-R59W North Reference: True
Well: MOTTLED SOUTH 6-13HN Survey Calculation Method: Minimum Curvature
Wellbore: OowB
Design: PROPOSAL 1
Project WELD COUNTY
Map System: US State Plane 1983 System Datum: Mean Sea Level
Geo Datum: North American Datum 1983
Map Zone: Colorado Northern Zone
Site SEC 31-T8N-R59W
Site Position: Northing: 1,469,027.10 usft | atitude: 40.611600°N
From: Lat/Long Easting: 3,407,915.13 usft  Longitude: 104.030715°W
Position Uncertainty: 0.00 usft Slot Radius: 13.200 in
Well MOTTLED SOUTH 6-13HN
Well Position +N/-S 0.00 usft Northing: 1,469,592.98 usft Latitude: 40.613081°N
+E/-W 0.00 usft Easting: 3,409,496.82 usft Longitude: 104.024985°W
Position Uncertainty 0.00 usft Wellhead Elevation: usft Ground Level: 4,968.00 usft
Grid Convergence: 0.95°
Wellbore owB
Magnetics Model Name Sample Date Declination Dip Angle Field Strength
) ) (nT)
IGRF2020 12/17/2022 7.31 66.86 51,978.90785472
Design PROPOSAL 1
Audit Notes:
Version: Phase: PROTOTYPE Tie On Depth: 0.00
Vertical Section: Depth From (TVD) +N/-S +E/-W Direction
(usft) (usft) (usft) °)
0.00 0.00 0.00 155.63
Plan Survey Tool Program Date 12/17/2022
Depth From Depth To
(usft) (usft) Survey (Wellbore) Tool Name Remarks
1 0.00 11,149.03 PROPOSAL 1 (OWB) MWD
OWSG MWD - Standard
Plan Sections
Measured Vertical Dogleg Build Turn
Depth Inclination Azimuth Depth +N/-S +E/-W Rate Rate Rate TFO
(usft) ©) °) (usft) (usft) (usft) (°/100ft) (°/100ft) (°/100ft) ©) Target
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
200.00 0.00 0.00 200.00 0.00 0.00 0.00 0.00 0.00 0.00
1,472.41 25.45 104.71 1,430.99 -70.59 268.85 2.00 2.00 0.00 104.71
6,273.18 25.45 104.71 5,765.95 -594.48 2,264.09 0.00 0.00 0.00 0.00
7,117.10 90.00 181.57 6,235.00 -1,170.42 2,465.79 10.00 7.65 9.11 78.09 LP-MOTTLED SOUTI
11,149.03 90.00 181.57 6,235.00 -5,200.85 2,355.67 0.00 0.00 0.00 0.00 PBHL-MOTTLED SO!I
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Planning Report

Database: EDM 5000.16 Single User Db Local Co-ordinate Reference: Well MOTTLED SOUTH 6-13HN
Company: MALLARD EXPLORATION TVD Reference: KB 17' @ 4985.00usft
Project: WELD COUNTY MD Reference: KB 17' @ 4985.00usft
Site: SEC 31-T8N-R59W North Reference: True
Well: MOTTLED SOUTH 6-13HN Survey Calculation Method: Minimum Curvature
Wellbore: OowB
Design: PROPOSAL 1
Planned Survey
Measured Vertical Vertical Dogleg Build Turn
Depth Inclination Azimuth Depth +N/-S +E/-W Section Rate Rate Rate
(usft) ©) ©) (usft) (usft) (usft) (usft) (°/100ft) (°/100ft) (°/100ft)
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
190.00 0.00 0.00 190.00 0.00 0.00 0.00 0.00 0.00 0.00
Laramie Shale Base
200.00 0.00 0.00 200.00 0.00 0.00 0.00 0.00 0.00 0.00
Start Build 2.00
300.00 2.00 104.71 299.98 -0.44 1.69 1.10 2.00 2.00 0.00
400.00 4.00 104.71 399.84 -1.77 6.75 4.40 2.00 2.00 0.00
500.00 6.00 104.71 499.45 -3.99 15.18 9.89 2.00 2.00 0.00
576.08 7.52 104.71 575.00 -6.26 23.84 15.54 2.00 2.00 0.00
Laramie Fox Hills Base
600.00 8.00 104.71 598.70 -7.08 26.97 17.58 2.00 2.00 0.00
700.00 10.00 104.71 697.47 -11.05 42.10 27.44 2.00 2.00 0.00
800.00 12.00 104.71 795.62 -15.90 60.55 39.46 2.00 2.00 0.00
886.55 13.73 104.71 880.00 -20.79 79.19 51.61 2.00 2.00 0.00
Pierre Shale Base
900.00 14.00 104.71 893.06 -21.61 82.31 53.64 2.00 2.00 0.00
1,000.00 16.00 104.71 989.64 -28.18 107.34 69.96 2.00 2.00 0.00
1,100.00 18.00 104.71 1,085.27 -35.61 135.62 88.39 2.00 2.00 0.00
1,200.00 20.00 104.71 1,179.82 -43.88 167.10 108.91 2.00 2.00 0.00
1,300.00 22.00 104.71 1,273.17 -52.98 201.76 131.50 2.00 2.00 0.00
1,400.00 24.00 104.71 1,365.21 -62.90 239.55 156.13 2.00 2.00 0.00
1,472.41 25.45 104.71 1,430.99 -70.59 268.85 175.23 2.00 2.00 0.00
Start 4800.77 hold at 1472.41 MD
1,500.00 25.45 104.71 1,455.90 -73.60 280.31 182.70 0.00 0.00 0.00
1,600.00 25.45 104.71 1,546.20 -84.51 321.87 209.79 0.00 0.00 0.00
1,637.44 25.45 104.71 1,580.00 -88.60 337.43 219.93 0.00 0.00 0.00
Upper Pierre Shale Base
1,700.00 25.45 104.71 1,636.49 -95.43 363.43 236.88 0.00 0.00 0.00
1,800.00 25.45 104.71 1,726.79 -106.34 405.00 263.96 0.00 0.00 0.00
1,900.00 25.45 104.71 1,817.09 -117.25 446.56 291.05 0.00 0.00 0.00
2,000.00 25.45 104.71 1,907.38 -128.16 488.12 318.14 0.00 0.00 0.00
2,100.00 25.45 104.71 1,997.68 -139.08 529.68 345.23 0.00 0.00 0.00
2,200.00 25.45 104.71 2,087.98 -149.99 571.24 372.32 0.00 0.00 0.00
2,300.00 25.45 104.71 2,178.28 -160.90 612.80 399.40 0.00 0.00 0.00
2,400.00 25.45 104.71 2,268.57 -171.81 654.36 426.49 0.00 0.00 0.00
2,500.00 25.45 104.71 2,358.87 -182.73 695.92 453.58 0.00 0.00 0.00
2,600.00 25.45 104.71 2,449.17 -193.64 737.48 480.67 0.00 0.00 0.00
2,700.00 25.45 104.71 2,539.47 -204.55 779.04 507.76 0.00 0.00 0.00
2,800.00 25.45 104.71 2,629.76 -215.46 820.61 534.84 0.00 0.00 0.00
2,900.00 25.45 104.71 2,720.06 -226.38 862.17 561.93 0.00 0.00 0.00
3,000.00 25.45 104.71 2,810.36 -237.29 903.73 589.02 0.00 0.00 0.00
3,100.00 25.45 104.71 2,900.66 -248.20 945.29 616.11 0.00 0.00 0.00
3,200.00 25.45 104.71 2,990.95 -259.12 986.85 643.20 0.00 0.00 0.00
3,300.00 25.45 104.71 3,081.25 -270.03 1,028.41 670.29 0.00 0.00 0.00
3,400.00 25.45 104.71 3,171.55 -280.94 1,069.97 697.37 0.00 0.00 0.00
3,500.00 25.45 104.71 3,261.84 -291.85 1,111.53 724.46 0.00 0.00 0.00
3,509.03 25.45 104.71 3,270.00 -292.84 1,115.29 726.91 0.00 0.00 0.00
Richard Sandstone
3,600.00 25.45 104.71 3,352.14 -302.77 1,153.09 751.55 0.00 0.00 0.00
3,633.07 25.45 104.71 3,382.00 -306.37 1,166.84 760.51 0.00 0.00 0.00
Parkman Sandstone
3,700.00 25.45 104.71 3,442.44 -313.68 1,194.65 778.64 0.00 0.00 0.00
3,800.00 25.45 104.71 3,632.74 -324.59 1,236.21 805.73 0.00 0.00 0.00
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Planning Report

Database: EDM 5000.16 Single User Db Local Co-ordinate Reference: Well MOTTLED SOUTH 6-13HN
Company: MALLARD EXPLORATION TVD Reference: KB 17' @ 4985.00usft
Project: WELD COUNTY MD Reference: KB 17' @ 4985.00usft
Site: SEC 31-T8N-R59W North Reference: True
Well: MOTTLED SOUTH 6-13HN Survey Calculation Method: Minimum Curvature
Wellbore: OowB
Design: PROPOSAL 1
Planned Survey
Measured Vertical Vertical Dogleg Build Turn
Depth Inclination Azimuth Depth +N/-S +E/-W Section Rate Rate Rate
(usft) °) ©) (usft) (usft) (usft) (usft) (°/100ft) (°/100ft) (°/100ft)
3,900.00 25.45 104.71 3,623.03 -335.50 1,277.78 832.81 0.00 0.00 0.00
4,000.00 25.45 104.71 3,713.33 -346.42 1,319.34 859.90 0.00 0.00 0.00
4,001.85 25.45 104.71 3,715.00 -346.62 1,320.10 860.40 0.00 0.00 0.00
Parkman Sandstone Base
4,100.00 25.45 104.71 3,803.63 -357.33 1,360.90 886.99 0.00 0.00 0.00
4,200.00 25.45 104.71 3,893.93 -368.24 1,402.46 914.08 0.00 0.00 0.00
4,300.00 25.45 104.71 3,984.22 -379.15 1,444.02 941.17 0.00 0.00 0.00
4,400.00 25.45 104.71 4,074.52 -390.07 1,485.58 968.25 0.00 0.00 0.00
4,500.00 25.45 104.71 4,164.82 -400.98 1,527.14 995.34 0.00 0.00 0.00
4,600.00 25.45 104.71 4,255.11 -411.89 1,568.70 1,022.43 0.00 0.00 0.00
4,700.00 25.45 104.71 4,345.41 -422.80 1,610.26 1,049.52 0.00 0.00 0.00
4,800.00 25.45 104.71 4,435.71 -433.72 1,651.82 1,076.61 0.00 0.00 0.00
4,900.00 25.45 104.71 4,526.01 -444 .63 1,693.39 1,103.70 0.00 0.00 0.00
5,000.00 25.45 104.71 4,616.30 -455.54 1,734.95 1,130.78 0.00 0.00 0.00
5,100.00 25.45 104.71 4,706.60 -466.45 1,776.51 1,157.87 0.00 0.00 0.00
5,200.00 25.45 104.71 4,796.90 -477.37 1,818.07 1,184.96 0.00 0.00 0.00
5,300.00 25.45 104.71 4,887.20 -488.28 1,859.63 1,212.05 0.00 0.00 0.00
5,400.00 25.45 104.71 4,977.49 -499.19 1,901.19 1,239.14 0.00 0.00 0.00
5,500.00 25.45 104.71 5,067.79 -510.10 1,942.75 1,266.22 0.00 0.00 0.00
5,600.00 25.45 104.71 5,158.09 -521.02 1,984.31 1,293.31 0.00 0.00 0.00
5,700.00 25.45 104.71 5,248.38 -531.93 2,025.87 1,320.40 0.00 0.00 0.00
5,800.00 25.45 104.71 5,338.68 -542.84 2,067.43 1,347.49 0.00 0.00 0.00
5,900.00 25.45 104.71 5,428.98 -553.76 2,108.99 1,374.58 0.00 0.00 0.00
6,000.00 25.45 104.71 5,519.28 -564.67 2,150.56 1,401.66 0.00 0.00 0.00
6,100.00 25.45 104.71 5,609.57 -575.58 2,192.12 1,428.75 0.00 0.00 0.00
6,200.00 25.45 104.71 5,699.87 -586.49 2,233.68 1,455.84 0.00 0.00 0.00
6,273.18 25.45 104.71 5,765.95 -594.48 2,264.09 1,475.67 0.00 0.00 0.00
Start DLS 10.00 TFO 78.09
6,300.00 26.13 110.68 5,790.10 -598.03 2,275.19 1,483.48 10.00 2.52 22.25
6,400.00 30.52 129.74 5,878.29 -622.10 2,315.42 1,5622.00 10.00 4.39 19.06
6,500.00 36.97 143.57 5,961.53 -662.62 2,352.89 1,574.38 10.00 6.45 13.83
6,600.00 44.59 153.53 6,037.27 -718.38 2,386.48 1,639.02 10.00 7.62 9.96
6,620.99 46.29 155.27 6,052.00 -731.87 2,392.94 1,653.97 10.00 8.07 8.29
Sharon Springs
6,683.32 51.45 159.90 6,093.00 -775.26 2,410.76 1,700.86 10.00 8.29 7.43
Niobrara Top
6,700.00 52.87 161.02 6,103.23 -787.67 2,415.17 1,713.98 10.00 8.46 6.74
6,800.00 61.52 167.00 6,157.40 -868.39 2,438.07 1,796.96 10.00 8.65 5.98
6,900.00 70.39 172.06 6,198.13 -958.09 2,454.50 1,885.45 10.00 8.87 5.06
6,965.88 76.31 175.08 6,217.00 -1,020.78 2,461.54 1,945.45 10.00 8.98 4.59
Niobrara B Chalk Target Reservoir Top
7,000.00 79.39 176.58 6,224.18 -1,054.04 2,463.96 1,976.75 10.00 9.03 4.40
7,016.45 80.88 177.30 6,227.00 -1,070.22 2,464.82 1,991.85 10.00 9.04 4.33
Niobrara B Chalk Target Top
7,100.00 88.45 180.85 6,234.77 -1,153.33 2,466.15 2,068.10 10.00 9.06 4.25
7,117.10 90.00 181.57 6,235.00 -1,170.42 2,465.79 2,083.52 10.00 9.07 4.21
Start 4031.94 hold at 7117.09 MD - Niobrara B Chalk Target Landing Point
7,200.00 90.00 181.57 6,235.00 -1,253.29 2,463.53 2,158.07 0.00 0.00 0.00
7,300.00 90.00 181.57 6,235.00 -1,353.25 2,460.80 2,248.00 0.00 0.00 0.00
7,400.00 90.00 181.57 6,235.00 -1,453.22 2,458.07 2,337.93 0.00 0.00 0.00
7,500.00 90.00 181.57 6,235.00 -1,5653.18 2,455.34 2,427.87 0.00 0.00 0.00
7,600.00 90.00 181.57 6,235.00 -1,653.14 2,452.60 2,517.80 0.00 0.00 0.00
7,700.00 90.00 181.57 6,235.00 -1,753.10 2,449.87 2,607.73 0.00 0.00 0.00
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Planning Report

Database: EDM 5000.16 Single User Db Local Co-ordinate Reference: Well MOTTLED SOUTH 6-13HN
Company: MALLARD EXPLORATION TVD Reference: KB 17' @ 4985.00usft
Project: WELD COUNTY MD Reference: KB 17' @ 4985.00usft
Site: SEC 31-T8N-R59W North Reference: True
Well: MOTTLED SOUTH 6-13HN Survey Calculation Method: Minimum Curvature
Wellbore: OowB
Design: PROPOSAL 1
Planned Survey
Measured Vertical Vertical Dogleg Build Turn
Depth Inclination Azimuth Depth +N/-S +E/-W Section Rate Rate Rate
(usft) ©) ©) (usft) (usft) (usft) (usft) (°/100ft) (°/100ft) (°/100ft)
7,800.00 90.00 181.57 6,235.00 -1,853.07 2,447.14 2,697.66 0.00 0.00 0.00
7,900.00 90.00 181.57 6,235.00 -1,953.03 2,444 .41 2,787.59 0.00 0.00 0.00
8,000.00 90.00 181.57 6,235.00 -2,052.99 2,441.68 2,877.52 0.00 0.00 0.00
8,100.00 90.00 181.57 6,235.00 -2,152.96 2,438.95 2,967.45 0.00 0.00 0.00
8,200.00 90.00 181.57 6,235.00 -2,252.92 2,436.22 3,057.38 0.00 0.00 0.00
8,300.00 90.00 181.57 6,235.00 -2,352.88 2,433.49 3,147.31 0.00 0.00 0.00
8,400.00 90.00 181.57 6,235.00 -2,452.84 2,430.76 3,237.24 0.00 0.00 0.00
8,500.00 90.00 181.57 6,235.00 -2,552.81 2,428.02 3,327.17 0.00 0.00 0.00
8,600.00 90.00 181.57 6,235.00 -2,652.77 2,425.29 3,417.10 0.00 0.00 0.00
8,700.00 90.00 181.57 6,235.00 -2,752.73 2,422.56 3,507.03 0.00 0.00 0.00
8,800.00 90.00 181.57 6,235.00 -2,852.69 2,419.83 3,596.97 0.00 0.00 0.00
8,900.00 90.00 181.57 6,235.00 -2,952.66 2,417.10 3,686.90 0.00 0.00 0.00
9,000.00 90.00 181.57 6,235.00 -3,052.62 2,414.37 3,776.83 0.00 0.00 0.00
9,100.00 90.00 181.57 6,235.00 -3,152.58 2,411.64 3,866.76 0.00 0.00 0.00
9,200.00 90.00 181.57 6,235.00 -3,252.54 2,408.91 3,956.69 0.00 0.00 0.00
9,300.00 90.00 181.57 6,235.00 -3,352.51 2,406.17 4,046.62 0.00 0.00 0.00
9,400.00 90.00 181.57 6,235.00 -3,452.47 2,403.44 4,136.55 0.00 0.00 0.00
9,500.00 90.00 181.57 6,235.00 -3,552.43 2,400.71 4,226.48 0.00 0.00 0.00
9,600.00 90.00 181.57 6,235.00 -3,652.40 2,397.98 4,316.41 0.00 0.00 0.00
9,700.00 90.00 181.57 6,235.00 -3,752.36 2,395.25 4,406.34 0.00 0.00 0.00
9,800.00 90.00 181.57 6,235.00 -3,852.32 2,392.52 4,496.27 0.00 0.00 0.00
9,900.00 90.00 181.57 6,235.00 -3,952.28 2,389.79 4,586.20 0.00 0.00 0.00
10,000.00 90.00 181.57 6,235.00 -4,052.25 2,387.06 4,676.14 0.00 0.00 0.00
10,100.00 90.00 181.57 6,235.00 -4,152.21 2,384.33 4,766.07 0.00 0.00 0.00
10,200.00 90.00 181.57 6,235.00 -4,252.17 2,381.59 4,856.00 0.00 0.00 0.00
10,300.00 90.00 181.57 6,235.00 -4,352.13 2,378.86 4,945.93 0.00 0.00 0.00
10,400.00 90.00 181.57 6,235.00 -4,452.10 2,376.13 5,035.86 0.00 0.00 0.00
10,500.00 90.00 181.57 6,235.00 -4,552.06 2,373.40 5,125.79 0.00 0.00 0.00
10,600.00 90.00 181.57 6,235.00 -4,652.02 2,370.67 5,215.72 0.00 0.00 0.00
10,700.00 90.00 181.57 6,235.00 -4,751.99 2,367.94 5,305.65 0.00 0.00 0.00
10,800.00 90.00 181.57 6,235.00 -4,851.95 2,365.21 5,395.58 0.00 0.00 0.00
10,900.00 90.00 181.57 6,235.00 -4,951.91 2,362.48 5,485.51 0.00 0.00 0.00
11,000.00 90.00 181.57 6,235.00 -5,051.87 2,359.75 5,575.44 0.00 0.00 0.00
11,100.00 90.00 181.57 6,235.00 -5,151.84 2,357.01 5,665.37 0.00 0.00 0.00
11,149.03 90.00 181.57 6,235.00 -5,200.85 2,355.67 5,709.47 0.00 0.00 0.00
TD at 11149.03
Design Targets
Target Name
- hit/miss target Dip Angle  Dip Dir. TVD +N/-S +E/-W Northing Easting
- Shape ) ) (usft) (usft) (usft) (usft) (usft) Latitude Longitude
LP-MOTTLED SOUTH € 0.00 0.00 6,235.00 -1,170.42 2,465.79 1,468,463.74 3,411,981.74 40.609868°N 104.016104°W
- plan hits target center
- Point
PBHL-MOTTLED SOUT 0.00 0.00 6,235.00 -5,200.85 2,355.67 1,464,432.03 3,411,938.68 40.598805°N 104.016502°W
- plan hits target center
- Point
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Planning Report

Database: EDM 5000.16 Single User Db Local Co-ordinate Reference: Well MOTTLED SOUTH 6-13HN
Company: MALLARD EXPLORATION TVD Reference: KB 17' @ 4985.00usft
Project: WELD COUNTY MD Reference: KB 17' @ 4985.00usft
Site: SEC 31-T8N-R59W North Reference: True
Well: MOTTLED SOUTH 6-13HN Survey Calculation Method: Minimum Curvature
Wellbore: OowB
Design: PROPOSAL 1
Formations
Measured Vertical Dip
Depth Depth Dip Direction
(usft) (usft) Name Lithology ) ©)
190.00 190.00 Laramie Shale Base
576.08 575.00 Laramie Fox Hills Base
886.55 880.00 Pierre Shale Base
1,637.44 1,580.00 Upper Pierre Shale Base
3,509.03 3,270.00 Richard Sandstone
3,633.07 3,382.00 Parkman Sandstone
4,001.85 3,715.00 Parkman Sandstone Base
6,620.99 6,052.00 Sharon Springs
6,683.32 6,093.00 Niobrara Top
6,965.88 6,217.00 Niobrara B Chalk Target Reservoir Top
7,016.45 6,227.00 Niobrara B Chalk Target Top
7,117.10 6,235.00 Niobrara B Chalk Target Landing Point
Plan Annotations
Measured Vertical Local Coordinates
Depth Depth +N/-S +E/-W
(usft) (usft) (usft) (usft) Comment
200.00 200.00 0.00 0.00 Start Build 2.00
1,472.41 1,430.99 -70.59 268.85 Start 4800.77 hold at 1472.41 MD
6,273.18 5,765.95 -594.48 2,264.09 Start DLS 10.00 TFO 78.09
7,117.10 6,235.00 -1,170.42 2,465.79 Start 4031.94 hold at 7117.09 MD
11,149.03 6,235.00 -5,200.85 2,355.67 TD at 11149.03
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