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Disclaimer Notice

This information is presented in good faith, but no warranty is given by and Schlumberger assumes no liability for advice or recommendations made
concerning results to be obtained from the use of any product or service. The results given are estimates based on calculations produced by a computer model
including various assumptions on the well, reservoir and treatment. The results depend on input data provided by the Operator and estimates as to unknown
data and can be no more accurate than the model, the assumptions and such input data. The information presented is Schlumberger's best estimate of the
actual results that may be achieved and should be used for comparison purposes rather than absolute values. The quality of input data, and hence results, may
be improved through the use of certain tests and procedures which Schlumberger can assist in selecting.

The Operator has superior knowledge of the well, the reservoir, the field and conditions affecting them. If the Operator is aware of any conditions whereby a
neighboring well or wells might be affected by the treatment proposed herein it is the Operator's responsibility to notify the owner or owners of the well or
wells accordingly.

Prices quoted are estimates only and are good for 30 days from the date of issue. Actual charges may vary depending upon time, equipment, and material
ultimately required to perform these services.

Freedom from infringement of patents of Schlumberger or others is not to be inferred.




Schlumberger

Client: NORTHEAST NATURAL ENERGY LLC

Well: MIP UNIT5H
Formation: Marcellus
District: Weston
Country: United States
Loadcase: Stage 8

Section 1: Stage 8, Propped Frac: Designed Pump Sched. -

Ramp

Designed Pump Schedule Ramp
Step| Step Slurry Pump Fluid Prop Conc Prop

Pump Rate X .
Volume . Time Fluid Name Volume Prop Name Mass
# | Name | TS| (bbymin) | ool P (PPA) h)
1 Rate 20.0 30.0 0.7 Slickwater 840 0.0 0
p | Acid 71?:{; 357 15.0 24 HCI 15 1500 0.0 0
3 spacer| 60.0 80.0 0.8 Slickwater 2520 0.0 0
Acid 15%
4 HC 35.7 80.0 0.4 HCI 15 1500, 0.0 0
5 PAD 595.0 80.0 1.4 Slickwater 24990 0.0 0
6 0.25 PPA 288.2 80.0 3.6 Slickwater 11970 100 Mesh Sand 0.2 2992
7 0.5 PPA 306.8, 80.0 3.8 Slickwater 12600 100 Mesh Sand 0.5 6300
8 0.75 PPA 413.6] 80.0 5.2 Slickwater 16800 100 Mesh Sand 0.7 12600
9 1.00 PPA| 522.7 80.0 6.5 Slickwater 21000 100 Mesh Sand 1.0 21000
10 1.50 PPA| 814.9 80.0 10.2 Slickwater 32046 100 Mesh Sand 15 48069
11 2.0 PPA 635.9 80.0 7.9 Slickwater 24486 100 Mesh Sand 2.0 48972
12 .50 PPA 511.4 80.0 6.4 Slickwater 21000 40/70 White 0.5 10500
13 .75 PPA 4137 80.0 5.2 Slickwater 16800 40/70 White 0.8 12600
14 1.0 PPA 418.2 80.0 5.2 Slickwater 16800 40/70 White 1.0 16800
15 1.5 PPA 741.8 80.0 9.3 Slickwater 29400 40/70 White 15 44100
16 2.0 PPA 1091.1 80.0 13.6 Slickwater 42000 40/70 White 2.0 84000
17 2.5 PPA 557.0 80.0 7.0 Slickwater 21000 40/70 White 2.5 52500
18 3.0 PPA 341.0 80.0 4.3 Slickwater 12600 40/70 White 3.0 37800
19 Flush 2817.0 80.0 3.6 Slickwater 12054 0.0 0
Designed Ramp Totals
Slurry Pump Time Clean Fluid Proppant
(bbl) (min) (gal) (Ib)
8095.9 103.5 321906 398233

Section 2: Stage 8, Propped Frac: As Measured Pump

Schedule

As Measured Pump Schedule

Ste Ste Slurry | Slurry | Pump Fluid Ili\":?)x Prop Prop
4 P Nampe Volume | Rate Time Fluid Name Volume Proppant Name Con?: Conc Mass
(bbl)  [(bbl/min)| (min) (gal) (PPA) (PPA) (Ib)

1 Rate 20.0 13.8 1.7, Slickwater 829 0.0 0.0 0
Acid

2 715% HC 35.7 15.4 2.3 HCI 15 1500 0.0 0.0 0

3 | spacer 60.0 15.2 4.0 Slickwater 2520 0.0 0.0 0
H 0,

4 Ac'ﬁl Cm’ 357 152 2.4 HCI 15 1500 0.0 0.0 0

5 PAD 595.0 52.4 15.0 Slickwater 24954 0.0 0.0 0

6 [0.25PPA 288.2 74.3 3.9 Slickwater 11962 100 Mesh Sand 0.3 0.2 2913

7 | 0.5PPA 306.8 85.2 3.6 Slickwater 12602 100 Mesh Sand 0.5 0.4 6213




Client: NORTHEAST NATURAL ENERGY LLC
c “m el'ger Well: MIP UNIT5H

Formation: Marcellus
District: Weston
Country: United States

Loadcase: Stage 8

As Measured Pump Schedule

Step| Step Slurry | Slurry Pymp _ Fluid mz’; Prop Prop

# | Name Volume Ratg Tupe Fluid Name Volume Proppant Name Conc Conc Mass
(bbl) [(bbl/min)| (min) (gal) (PPA) (PPA) (Ib)

8 |0.75 PPA 413.6] 85.3 4.8 Slickwater 16804 100 Mesh Sand 0.8 0.7 12494
9 |1.00 PPA 522.7 85.3 6.1 Slickwater 21003 100 Mesh Sand 1.0 0.4 20913
10 |1.50 PPA 814.9 85.3 9.5 Slickwater 32051 100 Mesh Sand 15 0.7 47938
11 | 2.0 PPA 534.0 85.3 6.3 Slickwater 20566 100 Mesh Sand 2.0 0.0, 41000
12 | .50 PPA 506.3 85.3 5.9 Slickwater 20772 40/70 White 2.0 0.0, 10906
13 | .75PPA 413.7 85.3 4.8 Slickwater 16808 40/70 White 0.7 0.1 12419
14 | 1.0 PPA 418.2 85.3 4.9 Slickwater 16804 40/70 White 1.0 0.0, 16694
15 | 1.5PPA 1076.7 85.3 12.6) Slickwater 42334 40/70 White 15 0.0, 63344
16 | 20 PPA 817.8 85.3 9.6 Slickwater 31486 40/70 White 2.0 0.0, 62785
17 | 25PPA 7225 85.3 8.5 Slickwater 27247, 40/70 White 2.5 0.0, 67977
18 | 3.0 PPA 254.6 85.3 3.0 Slickwater 9537 40/70 White 3.0 0.0, 25525
19 | Flush 289.2 84.8 3.5 Slickwater 12205 0.0 0.0 0

Stage Pressures & Rates |

Average Slurry | Maximum Slurry | Average Treating |Maximum Treating| Minimum Treating
Step # Step Name Rate Rate Pressure Pressure Pressure
(bbl/min) (bbl/min) (psi) (psi) (psi)
1 Rate 13.8 15.6 5131 5826 3270
2 Acid 715% HC 15.4 15.7 5934 5957 5837
3 spacer 15.2 15.2 5882 5926 5829
4 Acid 15% HC 15.2 15.2 5868 5886 5845
5 PAD 52.4 75.1 8252 9282 5812
6 0.25 PPA 74.3 82.7 8709 9190 8308
7 0.5 PPA 85.2 85.4 8555 8590 8429
8 0.75 PPA 85.3 85.4 8522 8565 8496
9 1.00 PPA 85.3 85.4 8482 8516 8461
10 1.50 PPA 85.3 85.5 8485 8520 8432
11 2.0 PPA 85.3 85.4 8521 8557 8490
12 .50 PPA 85.3 85.4 8553 8642 8478
13 .75 PPA 85.3 85.4 8468 8488 8451
14 1.0 PPA 85.3 85.4 8450 8474 8432
15 1.5 PPA 85.3 85.5 8462 8528 8420
16 2.0 PPA 85.3 85.5 8634 8733 8529
17 2.5 PPA 85.3 85.4 8461 8574 8404
18 3.0 PPA 85.3 85.5 8480 8535 8447
19 Flush 84.8 85.4 8790 8989 6130
Slurry Pump Time Clean Fluid Proppant
(bbl) (min) (gal) (Ib)
8125.8 112.4 323484 400180




Schlumberger

Client: NORTHEAST NATURAL ENERGY LLC
Well: MIP UNIT5H
Formation: Marcellus

District: Weston

Country: United States

Loadcase: Stage 8

Average Treating Pressure: 8455 psi
Maximum Treating Pressure: 9282 psi
Minimum Treating Pressure: 3270 psi
Average Injection Rate: 81.2 bbl/min
Maximum Injection Rate: 85.5 bbl/min
Average Horsepower: 16963.6 hhp
Maximum Horsepower: 18813.3 hhp
Maximum Prop Concentration: 3.0 PPA
Open psi 3205

Ball vol 285 bbl
Break 5970

Break rate 15 bpm
ISIP 6156

FG 1.26

5 min 5217

10 min 5014

15 min 4381

Section 3: Stage 8, Propped Frac: Job Messages

. Message Treating S Total Slurry | Slurry Rate | Prop. Conc.
# Time Pressure Pressure .
: . (bbl) (bbl/min) (PPA)
(psi) (psi)

1 Reset Executed Steps 0 0 0.0 0.0 0.0
2 Reset Executed Steps 0 0 0.0 0.0 0.0
3 22:41:38  |Remark 2201 4 0.0 0.0 0.0
4 22:42:48 |Remark 9505 4 0.0 0.1 0.0
5 22:46:00 |Remark 9361 4 0.0 0.0 0.0
6 2:32:12  [Start Rate Automatically 3205 4 0.0 0.0 0.0
7 2:32:12  [Start Propped Frac Automatically 3205 4 0.0 0.0 0.0
8 2:32:12  [Start Stage 8 Automatically 3205 4 0.0 0.0 0.0
9 2:32:12  [Started Pumping 3205 4 0.0 0.0 0.0
10 2:33:54  (Start Acid 715% HC Automatically 5863 4 20.3 15.5 0.0
1 2:36:13  [Start spacer Automatically 5926 3 55.9 15.2 0.0
12 2:40:10  (Start Acid 15% HC Automatically 5852 4 115.9 15.2 0.0
13 2:42:31  [Start PAD Automatically 5878 4 151.5 15.2 0.0
14 2:50:39  [Stage at Perfs: Rate 8046 3 315.0 43.0 0.0
15 2:51:05 (Stage at Perfs: Acid 715% HC 8269 3 335.1 44.7 0.0
16 2:51:49  [Stage at Perfs: spacer 8816 4 371.5 53.3 0.0
17 2:52:53  [Stage at Perfs: Acid 15% HC 9003 4 431.4 58.6 0.0
18 2:53:28  [Stage at Perfs: PAD 9101 4 466.6 61.0 0.0
19 2:57:31  [Start 0.25 PPA Automatically 8924 3 741.3 67.3 0.0
20 2:57:31  [Started Pumping Prop 8924 3 741.3 67.3 0.0
21 3:.01:24  [Start 0.5 PPA Automatically 8465 3 1035.7 83.3 0.3
22 3:01:43  [Stage at Perfs: 0.25 PPA 8553 4 1062.5| 85.5 0.5
23 3:05:00  [Start 0.75 PPA Automatically 8554 4 1342.6 85.3 0.5
24 3:05:06 [Stage at Perfs: 0.5 PPA 8554 3 1351.1 85.4 0.7
25 3:08:42  [Stage at Perfs: 0.75 PPA 8503 3 1658.4 85.3 0.7
26 3:09:51  [Start 1.00 PPA Automatically 8500 4 1756.5| 85.4 0.8
27 3:13:33  [Stage at Perfs: 1.00 PPA 8471 4 2072.2 85.3 1.0
28 3:15:58  [Start 1.50 PPA Automatically 8473 4 2278 .4 85.5 1.0
29 3:19:40  [Stage at Perfs: 1.50 PPA 8464 3 2594.1 85.2 1.5
30 3:25:31  [Start 2.0 PPA Automatically 8530 4 3093.4 85.3 1.5




Schlumberger

Client: NORTHEAST NATURAL ENERGY LLC
Well: MIP UNIT5H
Formation: Marcellus
District: Weston
Country: United States
Loadcase: Stage 8

Message Log

# Time Message ;:::;Lnri Il’\r Tar:slluurz Total Slurry | Slurry Bate Prop. Conc.
; . (bbl) (bbl/min) (PPA)
(psi) (psi)

31 3:25:36  |Activated Extend Stage 8528 4 3100.5 85.3 2.0
32 3:29:13  [Stage at Perfs: 2.0 PPA 8530 5 3409.1 85.3 2.0
33 3:31:46  [Deactivated Extend Stage 8550 4 3626.7 85.3 2.0
34 3:31:46  [Start .50 PPA Manually 8550 4 3626.7 85.3 2.0
35 3:35:28  [Stage at Perfs: .50 PPA 8559 5 3942.5 85.3 0.5
36 3:37:42  (Start.75 PPA Manually 8479 4 4133.1 85.4 0.5
37 3:41:24  [Stage at Perfs:.75 PPA 8472 4 4448.7 85.3 0.7
38 3:42:33  [Start 1.0 PPA Automatically 8461 4 4546.8 85.4 0.7
39 3:46:15  [Stage at Perfs: 1.0 PPA 8433 4 4862.6 85.4 1.0
40 3:47:27  (Start 1.5 PPA Automatically 8445 4 4965.0 85.1 1.0
41 3:51:09  [Stage at Perfs: 1.5 PPA 8426 3 5280.8 85.4 1.5
42 3:56:11  |Activated Extend Stage 8486 4 5710.3 85.4 1.5
43 4:00:04 [Deactivated Extend Stage 8531 4 6041.6, 85.3 1.5
44 4:00:04  (Start 2.0 PPA Manually 8531 4 6041.6 85.3 1.5
45 4:00:08 |Activated Extend Stage 8540 4 6047.3 85.5 1.5
46 4:03:40 (85fr 8656 5 6348.8 85.3 2.0
47 4:03:46  [Stage at Perfs: 2.0 PPA 8673 4 6357.4 85.3 2.0
43 4:08:26  [1.0fr 8590 3 6755.6, 85.4 2.0
49 4:09:39 [Deactivated Extend Stage 8570 3 6859.5 85.3 2.0
50 4:09:39  (Start 2.5 PPA Manually 8570 3 6859.5 85.3 2.0
51 4:09:43  |Activated Extend Stage 8579 4 6865.1 85.4 2.0
52 4:13:21 Stage at Perfs: 2.5 PPA 8413 4 7175.2 85.4 2.5
53 4:18:07  [Deactivated Extend Stage 8453 4 7582.0 85.5 2.5
54 4:18:07  [Start 3.0 PPA Manually 8453 4 7582.0 85.5 2.5
55 4:18:17  |Activated Extend Stage 8452 4 7596.2 85.5 3.0
56 4:20:45  [CutProp 8470 4 7806.7 85.4 3.0
57 4:21:06  [Deactivated Extend Stage 8562 3 7836.6 85.2 0.0
58 4:21:06  (Start Flush Manually 8562 3 7836.6 85.2 0.0
59 4:21:14  [Stopped Pumping Prop 8587 4 7848.0 85.3 0.0
60 4:21:49  [Stage at Perfs: 3.0 PPA 8741 4 7897.7 85.3 0.0

Section 4: Stage 8, Propped Frac: Material Balance

Material Quantity

Name Pumped
Slickwater 320484 gal
HCI 15 2940 gal
100 Mesh Sand 141540 Ib
40/70 White 258640 Ib
B385 90 gal
B317, Scale 25 gal
A264 61b
J609, Water Friction- 185 gal

Reducing Agent

L058 30 Ib




Client: NORTHEAST NATURAL ENERGY LLC
c “m epgel' Well: MIP UNITSH

Formation: Marcellus
District: Weston
Country: United States

Loadcase: Stage 8

Section 5: Stage 8, Propped Frac: Post Job PRC Monitoring Panel
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Client: NORTHEAST NATURAL ENERGY LLC
c “m el.ger Well: MIP UNITSH

Formation: Marcellus
District: Weston
Country: United States

Loadcase: Stage 8

Section 6: Stage 8, Propped Frac: Post Job Chemical Plot

EracCAT* NORTHEAST NATURAL ENERGY LLC
MIP UNIT5H Stage 8
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