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Disclaimer Notice

This information is presented in good faith, but no warranty is given by and Schlumberger assumes na 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.




Client: NORTHEAST NATURAL ENERGY LLC
Well: MIP UNIT5H
Formation: Marcellus
District: Weston
Country: United States
Loadcase: Stage 4

Schlumberger

Section 1: Stage 4, Propped Frac: Designed Pump Sched. -
Ramp

Designed Pump Schedule Ramp

Slurry Pump Fluid Prop
S';ep I\IS;?npe Volume P(l:)r:::ll/)n?iz;e Time Fluid Name Volume Prop Name Pr(()gPCA(;nc Mass
(bbl) (min) (gal) (Ib)
1 Rate 20.0 30.0 0.7 Slickwater 840 0.0 0
p | Acid 7% 3.0 15.0 24 HCI 15 1512 0.0 0
3 spacer| 60.0 80.0 0.8 Slickwater 2520 0.0 0
y | Acid 7|5_;y8 %0 800 05 HCI 15 1512 0.0 0
5 PAD 595.0 80.0 14 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 1.5 PPA 814.9 80.0 10.2 Slickwater 32046 100 Mesh Sand 1.5 48069
11 2.0 PPA 649.0 80.0 8.1 Slickwater 24990 100 Mesh Sand 2.0 49980
12 1.50 PPA 508.7 80.0 6.4 Slickwater 20000 40/70 White 1.5 30000
13 2.00 PPA 779.4 80.0 9.7 Slickwater 30000 40/70 White 2.0 60000
14 2.5 PPA 848.7 80.0 10.6 Slickwater 32000 40/70 White 2.5 80000
15 3.0 PPA 811.9 80.0 10.1 Slickwater 30000 40/70 White 3.0 90000
16 Flush 305.0 80.0 3.8 Slickwater 12810 0.0 0
Designed Ramp Totals
Slurry Pump Time Clean Fluid Proppant
(bbl) (min) (gal) (Ib)
6996.0 89.8 275590 400941

Section 2: Stage 4, Propped Frac: As Measured Pump

Schedule

As Measured Pump Schedule

Ste Ste Slurry | Slurry | Pump Fluid mzx 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 20.0 135 1.9 Slickwater 830 0.0 0.0 0
H 0,
2 Ac'ﬁlé“’ 437 144 3.0 HCI 15 1836 0. 0. 0
3 | spacer 60.0 23.4 2.6 Slickwater 2521 0.0 0.0 0
H 0,
4 Ac'ilé'M 59.8 10.6 5.9 HCI 15 2513 0.0 0.0 0
5 PAD 595.0 51.5 16.4 Slickwater 24946 0.0 0.0 0
6 |0.25PPA 288.2 70.1 4.1 Slickwater 11974 100 Mesh Sand 0.3 0.2 2925
7 | 0.5PPA 306.8 75.3 4.1 Slickwater 12592 100 Mesh Sand 0.5 0.5 6201
8 |0.75PPA 413.6 86.9 4.8 Slickwater 16802 100 Mesh Sand 0.8 02 12528
9 |1.00 PPA 522.7 87.2 6.0 Slickwater 21004 100 Mesh Sand 1.0 07| 20907
10 | 1.5PPA 814.9 86.5 9.4 Slickwater 32053, 100 Mesh Sand 1.5 0.8 47900




Schlumberger

Client: NORTHEAST NATURAL ENERGY LLC

Well: MIP UNIT5H

Formation: Marcellus

District: Weston
Country: United States

Loadcase: Stage 4

As Measured Pump Schedule

Step| Step Slurry | Slurry Pymp _ Fluid IIY:?); Prop Prop
# | Name Volume Ratg Tu_ne Fluid Name Volume Proppant Name Conc Conc Mass
(bbl) [(bbl/min)| (min) (gal) (PPA) (PPA) (Ib)

11 | 20 PPA 656.1 86.6 7.6 Slickwater 25260 100 Mesh Sand 2.0 0.0, 50519

12 [1.50 PPA 508.7, 86.6) 5.9 Slickwater 19993 40/70 White 2.0 0.8 30176

13 |2.00 PPA 1044.6) 83.3 12.7 Slickwater 40353 40/70 White 2.0 0.0, 78028

14 | Flush 219.4 42.6 6.4 Slickwater 9246 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 13.5 14.7 6047 6551 4346
2 Acid 7.5% HC 14.4 14.8 6622 6667 6552
3 spacer 23.4 25.2 7136 7481 6160
4 Acid 7.5% HC 10.6 13.2 5968 6160 5656
5 PAD 57.5 81.8 8209 9256 5878
6 0.25 PPA 70.1 72.8 9048 9113 8853
7 0.5 PPA 75.3 86.5 8990 9080 8842
8 0.75 PPA 86.9 87.3 9042 9079 9015
9 1.00 PPA 87.2 87.3 8938 9072 8880
10 1.5 PPA 86.5 87.3 8850 8959 8491
11 2.0 PPA 86.6 86.7 8670 8820 8521
12 1.50 PPA 86.6 86.7 8894 9033 8761
13 2.00 PPA 83.3 86.7 8913 9228 7284
14 Flush 42.6 55.9 8724 9302 7503

As Measured Totals

Slurry Pump Time Clean Fluid Proppant
(bbl) (min) (gal) (Ib)

5553.6 90.7 221923 260460

Average Treating Pressure: 8735 psi

Maximum Treating Pressure: 9302 psi

Minimum Treating Pressure: 4346 psi

Average Injection Rate: 77.4 bbl/min

Maximum Injection Rate: 87.3 bbl/min

Average Horsepower: 16794.9 hhp

Maximum Horsepower: 19395.7 hhp

Maximum Prop Concentration: 2.0 PPA

Open psi 4345

Break psi 6676

Ball vol 300 bbl



Schlumberger

Client: NORTHEAST NATURAL ENERGY LLC
Well: MIP UNIT5H
Formation: Marcellus
District: Weston
Country: United States
Loadcase: Stage 4

Section 3: Stage 4, Propped Frac: Job Messages

Message Log

4 Time Message ;:::;Lnri Il’\r r:::uurz Total Slurry | Slurry Bate Prop. Conc.
. . (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 19:29:39  [check valve test 580 7 0.0 0.0 0.0
4 19:58:26  [Remark 9515 6, 0.0 0.3 0.0
5 20:01:30  |Remark 9357 6, 0.0 0.0 0.0
6 20:06:51  [Start Rate Automatically 4346 6| 0.0 0.0 0.0
7 20:06:51 |Start Propped Frac Automatically 4346 6 0.0 0.0 0.0
8 20:06:51 |Start Stage 4 Automatically 4346 6, 0.0 0.0 0.0
9 20:06:51 |Started Pumping 4346 6 0.0 0.0 0.0
10 20:08:57 |Start Acid 7.5% HC Automatically 6573 6 20.2 14.7 0.0
1 20:11:25 |Activated Extend Stage 6593 5 55.7 14.2 0.0
12 20:11:59 |Deactivated Extend Stage 6608 5 63.7 14.2 0.0
13 20:11:59  [Start spacer Manually 6608 5 63.7 14.2 0.0
14 20:14:38  |Start Acid 7.5% HC Automatically 6170 6 123.9 13.0 0.0
15 20:14:46  |Activated Extend Stage 6129 6 125.6 13.1 0.0
16 20:20:30 |Deactivated Extend Stage 5892 5 183.5] 9.4 0.0
17 20:20:30  |Start PAD Manually 5892 5 183.5 9.4 0.0
18 20:30:32  |Stage at Perfs: Rate 7837 6, 332.7 37.1 0.0
19 20:31:01 [Stage at Perfs: Acid 7.5% HC 8270 6 352.9 45.3 0.0
20 20:31:48 [Stage at Perfs: spacer 8453 6, 396.3 62.8 0.0
21 20:32:42  [Stage at Perfs: Acid 7.5% HC 8851 5 457.5 7.4 0.0
22 20:33:30 [Stage at Perfs: PAD 8839 6, 516.2 74.5 0.0
23 20:36:55 |Start 0.25 PPA Automatically 8982 6| 779.6 72.6) 0.0
24 20:36:55 |Started Pumping Prop 8982 6 779.6 72.6 0.0
25 20:41:02  |Start 0.5 PPA Automatically 9061 5 1067.8 69.8 0.3
26 20:41:40 [Stage at Perfs: 0.25 PPA 9074 5 1111.9 69.7 0.5
27 20:45:07 |Start 0.75 PPA Automatically 9025 5 1374.9 86.4 0.5
28 20:45:25 |Stage at Perfs: 0.5 PPA 9012 5 1400.9 86.4 0.8
29 20:48:57  [Stage at Perfs: 0.75 PPA 9060 5 1707.6| 87.0 0.8
30 20:49:52  |Start 1.00 PPA Automatically 9073 5 1787.6] 87.2 0.8
31 20:53:41  [Stage at Perfs: 1.00 PPA 8879 5 2120.5 87.3 1.0
32 20:55:52  |Start 1.5 PPA Automatically 8930 5 2310.9 87.3 1.0
33 20:59:41  |Stage at Perfs: 1.5 PPA 8889 3 2643.8 87.3 1.5
34 21:05:17  |Start 2.0 PPA Automatically 8809 5 3125.5 87.0 1.5
35 21:05:24  |Activated Extend Stage 8807 4 3135.6 86.6) 2.0
36 21:09:08 [Stage at Perfs: 2.0 PPA 8536 5 3459.0 86.8 2.0
37 21:12:51  |Deactivated Extend Stage 8825 5 3780.9 86.4 2.0
38 21:12:51  |Start 1.50 PPA Manually 8825 5 3780.9 86.4 2.0
39 21:16:42  [Stage at Perfs: 1.50 PPA 8931 6, 4114.3 86.7 1.5
40 21:18:44  |Start 2.00 PPA Automatically 8779 5 4290.4 86.5 1.5
41 21:22:35 [Stage at Perfs: 2.00 PPA 8828 5 4623.8 86.7 2.0
42 21:24:00 |Activated Extend Stage 8961 5 4746.5 86.7 2.0
43 21:30:47  |Cut Prop 9236 5 5298.9 71.7 2.0
44 21:31:23  |Deactivated Extend Stage 7619 5 5334.2 455 0.0
45 21:31:23  |Start Flush Manually 7619 5 5334.2 45.5 0.0
46 21:32:24  |Stopped Pumping Prop 8765 5 5387.0 56.0) 0.0




Schlumberger

Client: NORTHEAST NATURAL ENERGY LLC
Well: MIP UNIT5H
Formation: Marcellus
District: Weston
Country: United States
Loadcase: Stage 4

Section 4: Stage 4, Propped Frac: Material Balance

Material Balance

Material Quantity

Name Pumped
Slickwater 217573 gal
HCI 15 3000 gal
100 Mesh Sand 140660 Ib
40/70 White 119800 Ib
A264 6 gal
B317, Scale 20 gal
L058 30 Ib
J609, Water Friction- 136 gal

Reducing Agent

B385, Biocide 60 gal




Client: NORTHEAST NATURAL ENERGY LLC
c um epge" Well: MIP UNITSH

Formation: Marcellus
District: Weston
Country: United States

Loadcase: Stage 4

Section 5: Stage 4, Propped Frac: Chemical Plot

* NORTHEAST NATURAL ENERGY LLC
FracCAT MIP UNIT5H STG5
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Schlumberger

Section 6: Stage 4, Propped Frac: Post Job PRC Monitoring Plot

FracCAT*
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Client: NORTHEAST NATURAL ENERGY LLC
Well: MIP UNITSH
Formation: Marcellus
District: Weston
Country: United States
Loadcase: Stage 4

NORTHEAST NATURAL ENERGY LLC
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