
STATE OF ALASKA 
ALASKA OIL AND GAS CONSERVATION COMMISSION 

APPLICATION FOR SUNDRY APPROVALS 
20AAC 25280 

EIVED 
AUG 12 2016 

Gr,C 
1. Type of Request: Abandon 0 Plug Perforations 0 Fracture Stimulate G · Repair Well 0 Operations shutdown 0 

Suspend 0 Perforate 0 Other Stimulate O Pull Tubing 0 Change Approved Program 0 
Plug for Redrill 0 Perforate New Pool 0 Re-enter Susp Well 0 Alter Casing 0 Other: 

2. Operator Name: 4. Current Well Class: 5. Permit to Drill Number: 
BlueCrest Alaska Operating, LLC Exploratory 0 Development 0· 216-076 . 

3. Address: Stratigraphic 0 Service 0 6. API Number: 

3301 "C" Street, Suite 202, Anchorage, AK 99503 50-231 -20051-00-00 . 

7. If perforating : 8. Well Name and Number: 

What Regulation or Conservation Order governs well spacing in this pool? N/A 

0 No G 
H16 

Will planned perforations require a spacing exception? Yes 

~~ Prope_uesignation (Lease N.umber): , 

t~~- 'a-t><-$.Ut.., AOL 18790, ADL384403 ,,if> 'f· f,, IC.. 
10. Field/Pool(s): th~ , J /if;;,_ 
c/-/~t.s. Lk c ~.;;1• •. ,~IJ.Qefioed-bosmopmitan Oil Pool 

11 . 
. 

PRESENT WELL CONDITION SUMMARY 

Total Depth MD (ft): Total Depth TVD (ft): Effective Depth MD: Effective Depth TVD: MPSP (psi): Plugs (MD): Junk (MO): 

22846 7080 22846 7080 8500 N/A N/A 

Casing Length Size MD TVD Burst Collapse 

Structural 

Conductor 152 20" 193 193 --- --

Surface 441 9 13-3/8" 4459 3310 5380 2670 

Intermediate 13202 9-5/8" 13240 6694 9440 5300 

Intermediate 1500 9-5/8" 14740 7080 10900 7950 

Production 

Liner 8256 4-1/2" 22846 7080 8430 7500 

Perforation Depth MD (ft): ' Perforation Depth TVD (ft): 'Tubing Size: 'Tubing Grade: 'Tubing MD (ft): 

N/A N/A 4-1 /2" - Frac String P110 14590 

Packers and SSSV Type: Packers and SSSV MD (ft) and TVD (ft): 

Baker 7" x 9-5/8" ZXP. No SSSV, See 10-403 for Swell Packer Placement Packer: 14,590' MD/ 7,076' TVD, No SSSV, See 10-403 for Swell Packer Placement 

12. Attachments: Proposal Summary G Wellbore schematic G 13. Well Class after proposed work: 

Detailed Operations Program G BOP Sketch G Exploratory 0 Stratigraphic 0 Development G - Service 

14. Estimated Date for 15. Well Status after proposed work: 
12/15/2016 . 

G 0 0 Commencing Operations: OIL WINJ WDSPL Suspended 

16. Verbal Approval: Date: GAS 0 WAG 0 GSTOR 0 SP LUG 

Commission Representative: GINJ 0 Op Shutdown 0 Abandoned 

17. I hereby certify that the foregoing is true and the procedure approved 
herein will not be deviated from without prior written approval. Contact Joseph Longo 

Email jlongo@bluecrestenergy.com 

Printed Name o Randv Frazier Title Drillina Manaoer 

Signature 1~jjAJ~I f~ :f .fl<:K~ Phone 907-9559 Date 8/11/2016 

l (J COMMISSION USE ONLY 

Conditions of approval: Notify Commission so that a representative may witness 
Sundry Numb~ \ \.._ _D _ L{ L Lf 

Plug Integrity 0 BOP Test 0 Mechanical Integrity Test 0 Location Clearance 0 
Other: 

Post Initial Injection MIT Req'd? Yes 0 No 0 
Spacing Exception Required? Yes 0 No 0 Subsequent Form Required: 

APPROVED BY 
Approved by: COMMISSIONER THE COMMISSION 

Form 10-403 Revised 11/2015 

, Q;,t,.J ~/ t / 2.o I <o 
GH~ GnlaN A 1f!.;.or 12 months from the date of approval. 

Date: 

Submit Form and 
Attachments in Duplicate 

0 

0 
0 
0 

0 
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August 11, 2016 

State of Alaska 
Alaska Oil and Gas Conservation Commission 
333 West 7th Avenue, Suite #100 

Anchorage, AK 99501 

Cosmopolitan Project 
H16: 10-403 Hyrdrulic Fracture Sundry Application 

CEI ED 
AUG 12 2016 

AOGCC 
Re.: 10-403 Application for Fracture Operations: Horizontal Production Well H16 

Dear Commissioners, 

BlueCrest Alaska Operating LLC hereby applies for a Sundry Approval for Hydraulic Fracturing Operations for the 
onshore horizontal production well Hl6. This well will be drilled and completed using BlueCrest Rig #1. The 
planned spud date could be as early as 09/15/2016 with Fracture operations planned to commence 01/17 /2017. -
Please find attached for the review of the Commission forms 10-403 and the information required by 20 ACC 
25.083 Hydraulic Fracturing for this well bore. 

If you have any questions or require further information, please do not hesitate to contact Joseph Longo at 907-
947-4323. 

Regards, 

~D4 
Drilling Manager 
BlueCrest Alaska Operating LLC 
Phone(907)754-9559 

H16: 10-403 Hyrdrulic Fracture Sundry Application 
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10-403 Sundry Application - Hydraulic Fracture 

Horizontal Producer H16 
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20 AAC 25.083 Hydraulic Fracturing 

20 AAC 25.083 (a): 

Cosmopolitan Project 
H16_ 10-403 Hydraulic Fracture App 

Before hydraulic fracturing, the operator must submit an Application for Sundry Approvals (Form 10-403) under 20 
AAC 25.280. Unless modified or altered by pool rules established under 20 AAC 25.520, the application must 
include 

(1) an affidavit stating that all owners, landowners, surface owners, and operators within a one-half mile radius of the 
current or proposed wellbore trajectory have been provided a notice of operations that is in compliance with the 
requirements of this paragraph; in the notice of operations, the operator must 

(A) state that upon request a complete copy of the application is available from the operator; and 

(B) include the operator contact information; 

See Attachment 01 - Notice of Operations Affidavit 

(2) a plat 

(A) showing the well location; 

(B) identifying each water well, if any, located within a one-half mile radius of the well's surface location; and 

(C) identifying for all well types 

(i) each well penetration, if any, within one-half mile of the current or proposed well bore trajectory and 
fracturing interval; and 

(ii) the source of information used in identifying each well penetration; 

See Attachment 02: Area of Review 

(3) identification of each freshwater aquifer, if any, within a one-half mile radius of the current or proposed wellbore 
trajectory, the geological name of the freshwater aquifer, the measured depth of the freshwater aquifer, and the true 
vertical depth of the freshwater aquifer; 

The deepest well within Y, mile of the proposed H16 well is 120' and fully contained within the surface gravels which do 
not have a Geologic name. In the salinity study commissioned by BlueCrest Energy and performed by Wayne Campaign, 
fresh water (<10,000 TDS) extends to 6,500' SSTVD in the Hansen 1 well within the Lower Tyonek Formation. Aquifers 
below 2, 700' TVD within the Upper Tyonek Formation have salinities above 3000 ppm and do not qualify as sources of 
drinking water as they are economically and technically impractical, per the Underground Injection Control Permit: Class 
1; Permit Number AK11016-A 

See Attachment 03: Detailed Water Salinity Analysis 

See Attachment 04: UIC Permit AK11016-A 

(4) a plan for baseline water sampling of water wells before hydraulic fracturing, as follows: 

See Attachment 05: Baseline Water Sampling Plan & Results _ 
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(5) detailed casing and cementing information; 

Hole Size Depth 
Pipe Section 

OD ID Wt 
Grade Conn. 

Collapse Burst Cement Top 
in MD TVD in. in. lbs psi psi ft 

Driven 193 193 Conductor 20.000 19 .500" A252 ERW Welded N/A N/A N/A 
17-1/2" 4,459 3,310 Surface 13.375 12.347 72 L-80 BTC 2,670 5,380 Surface 
12-1/4" 13,240 6,694 Intermediate 9.625 8.681 47 P-110 Hyd 563 5,300 9,440 

-12,900' MD/ 6,563' TVD 
12-1/4" 14,740 7,080 Intermediate 9.625 8.535 53.5 P-110 Hyd 563 7,950 10,900 
8-1/2" 22,846 7,080 Liner 4.500 3.826 15.2 P-110 Hyd 563 14,350 14,420 Uncemented 

See Attachment 06: Detailed Cementing Plan 

(6) an assessment of each casing and cementing operation performed to construct or repair the well; the assessment 
must include sufficient supporting information, including cement evaluation logs and other evaluation logs approved 
by the commission, to demonstrate that 

(A) casing is cemented 

(i) below the base of the lowermost freshwater aquifer; and 

A study to determine the economic limit of drinking water was commissioned by BlueCrest Energy, LLC and 

performed by Wayne Campaign for the closest offset Hansen 1 well. The petrophysical analysis of the 

available log data from the Hansen 1 well demonstrates that there are not economically viable sources of 
drinking water within the annular injection interval. Petrophysical analysis has determined that the 
formations below 2,693' TVD have Total Dissolved Solids (TDS) in excess of 4000 ppm NaCl equivalent. The 

salinity increases for 4000 ppm at 2,693' TVD to 6000 ppm NaCl equivalent by 3153' TVD and below 6,800' 
TVD the salinities rapidly increase to 16,00ppm Total Dissolved Solids. 

(ii) in accordance with 20 AAC 25.030; and 

Cementing plan is in accordance with 20 AAC 25.030 Casing and Cementing Requirements 

(B) each hydrocarbon zone penetrated by the well is isolated; 

Petrophysical analysis identifies numerous gas accumulations in the Cosmopolitan 1 well throughout the Upper and 
Lower Tyonek Formations over the crest of the structure. However, these accumulations are not present in area of 
the proposed H16 well as evidenced by the lack of hydrocarbon accumulations in the Upper and Lower Tyonek 

Formation of the Hansen 1 wel l. The directional plan drills the Upper and Lower Tyonek Formations far enough off 

structure that the gas and oil accumulations will not be encountered through the surface and intermediate sections 
of the H16 well. 

Section Casing Type 
Setting Depth 

MD 

Surface 13-3/8" 72# BTC L80 4,459' 

Intermediate 
9-5/8" 47# TSH563 PllO 13,240' 

9-5/8" 53.5# TSH563 PllO 14,740' 

See Attachment 06: Detailed Cementing Plan 

See Attachment 03: Detailed Water Salinity Analysis 

See Attachment 07: Geologic Cross Sections 

TVD 

3,310' 

6,694' 

7,080' 

Top of 
Cement 

Surface 

12,900' MD/ 

6,563' TVD 

Cementing Details 

Lead : 637 bbls, 12.00 ppg 
Tail : 198 bbls, 15.8 Class "G" 

Tail : 160 bbls, 15.8 Class "G" 
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(7) pressure test information if available and plans to pressure-test the casings and tubing installed in the well; 

A casing integrity test will be performed and charted to 3,000 psi on the 9-5/8" casing prior to dri ll ing out the 

intermediate shoe. After setting the 7" x 9-5/8" Liner Top Packer and MIT-A shall be performed and charted to 3,500 psi. 

Additional ly, a fracturing string test shall be performed and charted to 5,000 psi which will ensure the integrity of the 
string and seal-bore assembly. 

(8) accurate pressure ratings and schematics for the wellbore, wellhead, BOPE, and treating head; 

The GE Oil & Gas MB-242 Multibowl wellhead is rated to 5,000 psi. A GE Oil & Gas 4 -1/16" lOM Frac Tree w ith KCC 
Tubing Bonnet will be installed prior to commencing fracture operations to allow for up to 10,000 psi t reating pressures. 

Pump knock out pressure will be set to 9,000 psi with the GORV set at 9,300 psi. 

See Attachments 08-12 

(9) data for the fracturing zone and confining zones, including 

(A) a lithologic description of each zone; 

(B) the geological name of each zone; 

(C) the measured depth and true vertical depth of each zone; 

(D) the measured thickness and true vertical thickness of each zone; and 

(E) the estimated fracture pressure for each zone; 

Stage I Lithology I Fo,maHon~ 
Stage 1 Thin bedded Sandstone, Siltstone, Shale and minor Coal Starichkof 

Stage 2 Thin bedded Sandstone, Siltstone, Shale and minor Coal Starichkof 

Stage 3 Thin bedded Sandstone, Siltstone, Shale and minor Coal Starichkof 

Stage 4 Thin bedded Sandstone, Siltstone, Shale and minor Coal Starichkof 

Stage 5 Thin bedded Sandstone, Siltstone, Shale and minor Coal Starichkof 

Stage 6 Thick Bedded Sandstone, Shale with Comglomerage and minor Coal Hemlock 

Stage 7 Thick Bedded Sandstone, Shale with Comglomerage and minor Coal Hemlock 

Stage 8 Thick Bedded Sandstone, Shale with Comglomerage and minor Coal Hemlock 

Stage 9 Thick Bedded Sandstone, Shale with Comglomerage and minor Coal Hemlock 

Stage 10 Thick Bedded Sandstone, Shale with Comglomerage and minor Coal Hemlock 

Stage 11 Thick Bedded Sandstone, Shale with Comglomerage and minor Coal Hemlock 

Stage 12 Thick Bedded Sandstone, Shale with Comglomerage and minor Coal Hemlock 

Stage 13 Thick Bedded Sandstone, Shale with Comglomerage and minor Coal Hemlock 

Stage 14 Thick Bedded Sandstone, Shale with Comglomerage and minor Coal Hemlock 

Stage 15 Thin bedded Sandstone, Siltstone, Shale and minor Coal Starichkof 

Stage 16 Thin bedded Sandstone, Siltstone, Shale and minor Coal Starichkof 

Stage 17 Thin bedded Sandstone, Siltstone, Shale and minor Coal Starichkof 

22690 -6903 5415 

22340 -6903 5369 

21840 -6903 5377 

21340 -6903 5355 

20840 -6903 5306 

20340 -6903 4889 

19840 -6879 4873 

19340 -6869 5306 

18840 -6886 4877 

18340 -6902 4889 

17840 -6903 4830 

17340 -6903 5351 

16840 -6903 5362 

16340 -6903 5346 

15840 -6903 5367 

15440 -6903 5362 

15040 -6903 5487 
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Stage 1 22590 22846 256 -6903 
Stage 2 22090 22590 500 -6903 
Stage 3 21590 22090 500 -6903 
Stage 4 21090 21590 500 -6903 
Stage 5 20590 21090 500 -6903 
Stage 6 20090 20590 500 -6896 
Stage 7 19590 20090 500 -6872 
Stage 8 19090 19590 500 -6873 
Stage 9 18590 19090 500 -6896 
Stage 10 18090 18590 500 -6903 
Stage 11 17590 18090 500 -6903 
Stage 12 17090 17590 500 -6903 
Stage 13 16590 17090 500 -6903 
Stage 14 16090 16590 500 -6903 
Stage 15 15590 16090 500 -6903 
Stage 16 15090 15590 500 -6903 
Stage 17 14740 15090 350 -6903 

-6903 0.23 -6833 
-6903 0.00 -6738 
-6903 0.00 -6619 
-6903 0.00 -6519 
-6903 0.00 -6441 
-6903 6.54 -6385 
-6896 24.35 -6346 
-6872 0.92 -6333 
-6873 22.73 -6343 
-6896 7.18 -6386 
-6903 0.00 -6526 
-6903 0.00 -6562 
-6903 0.00 -6600 
-6903 0.00 -6631 
-6903 0.00 -6665 
-6903 0.00 -6709 
-6903 0.29 -6768 

Cosmopolitan Project 
H 16_ 10-403 Hydraulic Fracture App 

-7653 819 
-7550 812 
-7428 809 
-7321 802 
-7234 793 
-7166 781 
-7118 772 
-7106 773 
-7119 776 
-7162 777 
-7220 694 
-7278 716 
-7338 738 
-7400 769 
-7465 800 
-7521 812 
-7581 812 

(10) the location, the orientation, and a report on the mechanical condition of each well that may transect the 
confining zones, and information sufficient to support a determination that the well will not interfere with 
containment of the hydraulic fracturing fluid within the one-half mile radius of the proposed wellbore trajectory; 

There are 5 wellbores that have been drilled within Yz mile of the proposed H16 wellbore. The Starichkof State 1 was 
drilled in 1967 as an exploration well as at its closest approach, the propose H16 well will be approximately 1,220' from 
Starichkof State 1. Upon completion of testing, the well bore was plugged and abandoned. The plug and abandon 
procedures sealed all productive intervals and will not interfere with containment of the hydraulic fracture. Modeling 
also shows that fracture initiated along the H16 wellbore, will not extend far enough to reach the Starichkof State 1 
well bore. 

Hansen 1 was dri lled in 2003 as a Cosmopolitan exploration well. After testing, the production interval was plugged and 
abandoned. The plug and abandon procedure cemented all perforation and ensures there is no pathway for fluids to 
migrate beyond the confining zones of the reservoir. At its closest approach, the proposed H16 well bore wi ll be 
approximately 543' from the abandoned Hansenl wellbore. 

The Hansen lA, a sidetrack of the Hansen 1 well, was dril led in 2003 to test the Hemlock formation within the 
Cosmopolitan field . The Hansen l A production lateral was kicked off below the confining zone for the Cosmopolitan 
reservoir and will not provide a pathway for fluids to migrate outside of the Cosmopolitan reservoir. Model ing also 
indicates the fracture will not extend far enough to reach the Hansen lA lateral. At its closest approach, the H16 
wellbore will be approximately 622' from Hansen lA. 

The Hansen lALl is a second lateral drilled from the Hansen 1 well bore . This lateral was kicked off above the Starichkof 
reservoir and drill within the upper portion of the Cosmopolitan structure before exiting the top of the reservoir. This 
well is currently producing from the Starichkof reservoir. At its closest approach, the proposed H16 well will be 
approximately 382' from the Hansen lALl well bore. Fracture modeling shows that the fractures created in the proposed 
H16 well bore will not extend to the Hansen lALl wellbore and all hydraulic fracturing fluids will be contained within the 
Cosmopolitan reservoir. 

5I Page 
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The Cosmopolitan 1 well was drilled in 2013 and an exploration well in the Cosmopol itan structure. Upon testing, the 
wellbore below the intermediate casing point was abandoned (5,368' SSTVD). The plug and abandon procedures ensure 
that the well bore is secured and will not allow a pathway for hydraulic fracture fluids to migrate beyond the confining 
zones of the Starichkof/Hemlock reservoir. Hydraulic fracture modeling also shows that the induced fractures will not 
extend to the Cosmopolitan 1 wellbore. The closest approach between the proposed H16 and the Cosmopolitan 1 
wellbore will be approximately 1,520'. · 

See Attachment 07: Geologic Cross Sections 

(11) the location of, orientation of, and geological data for each known or suspected fault or fracture that may transect 
the confining zones, and information sufficient to support a determination that the known or suspected fault or 
fracture will not interfere with containment of the hydraulic fracturing fluid within the one-half mile radius of the 
proposed wellbore trajectory; 

Within the Cosmopolitan Prospect, there are 4 faults identifiable on seismic (faults 1, 2, 4, 5) and one fault identified in 
the Cosmopolitan 1 well that could not be reconciled in the seismic volume (Fault 3). There are two faults that lie within 
Yi mile of the H16 well bore. Fault 1 is a reverse fault that delineates the western margin if the Cosmopolitan structure 
and has an approximately 200' of throw. At its closest approach, the H16 wellbore is 1600' from Fault 1. The fissure 
created from the nearest stage of hydraulic fracturing will not be large enough to reach this fault (Stage 1). Fault 3 was 
identified in the Cosmopolitan 1 well where approximately 80' for Starichkof Formation is missing relative to the offset 
wells. The missing interval is most likely a combination of depositional th inning at the crest of the Starichkof structure 
along with a small fault. The fault could not be reconciled in the seismic volume and the orientation of the fault (if 
present) is unknown. If Fault 3 is encountered while drilling the H16 wel l bore, that portion of the wellbore will be 
isolated and the stages will be spaced in such a way that the fissure created by the hydraulic fracturing will not connect to 
the Fault. 

See Attachment 07: Geologic Cross Sections 
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(12) a detailed copy of the proposed hydraulic fracturing program; the proposed program must include the pumping 
procedure by stage if applicable, with a chemical disclosure based on the total amounts and volumes per well, 
including the 

See Attachment 13 - FracCADE Stimulation Plan 

See Attachment 14 - Chemical Disclosure 

(A) estimated total volumes planned; 

Stage 

Stage 1 

Stage 2 

Stage 3 

Stage 4 

Stage 5 

Stage 6 

Stage 7 

Stage 8 

Stage 9 

Stage 10 

Stage 11 

Stage 12 

Stage 13 

Stage 14 

Stage 15 

Stage 16 

Stage 17 

1,594 

1,737 

1,735 

1,847 

1,892 

1,890 

1,883 

2,085 

1,973 

1,605 

1,598 

1,591 

1,071 

1,602 

1,634 

1,283 

1,292 

Total 28,312 

Type 

164,300 Carbolite 16/20 

202,500 Carbolite 16/20 

202,500 Carbolite 16/20 

198,400 Carbolite 16/20 

201,600 Carbolite 16/20 

201,600 Carbolite 16/20 

201,600 Carbolite 16/20 

221,500 Carbolite 16/20 

221,500 Carbolite 16/20 

212,500 Carbolite 16/20 

212,500 Carbolite 16/20 

212,500 Carbolite 16/20 

100,100 Carbolite 16/20 

212,500 Carbolite 16/20 

222,900 Carbolite 16/20 

121,200 Carbolite 16/20 

172,700 Carbolite 16/20 

3,282,400 

(B) trade name, generic name, and purpose of each base fluid and additive to be used; the estimated or maximum 
rate or concentration of each additive must be provided in appropriate measurement units; 

See Attachment 13 - FracCADE Stimulation Plan 

See Attachment 14 - Chemical Disclosure 

(C) chemical ingredient name of, and the Chemical Abstracts Service (CAS) registry number assigned to, each base 
fluid and additive to be used; the actual or maximum concentration of each chemical ingredient in each base fluid 
and additive used must be provided in percent by mass; the actual or maximum concentration of each chemical 
ingredient in the hydraulic fracturing fluid must be provided in percent by mass; freeze-protect fluids pumped before 
or after hydraulic fracturing may not be included; 

See Attachment 13 - FracCADE Stimulation Plan 

See Attachment 14 - Chemical Disclosure 
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(D) estimated weight or volume of each inert substance, including a proppant or other substance injected; 

Stage ~ 
Stage 1 164,300 

Stage 2 202,500 

Stage 3 202,500 

Stage 4 198,400 

Stage 5 201,600 

Stage 6 201,600 

Stage 7 201,600 

Stage 8 221,500 

Stage 9 221,500 

Stage 10 212,500 

Stage 11 212,500 

Stage 12 212,500 

Stage 13 100,100 

Stage 14 212,500 

Stage 15 222,900 

Stage 16 121,200 

Stage 17 172,700 

Total 3,282,400 

See Attachment 13 - FracCADE Stimulation Plan 

Type 

Carbolite 16/20 

Carbolite 16/20 

Carbolite 16/20 

Carbolite 16/20 

Carbolite 16/20 

Carbolite 16/20 

Carbolite 16/20 

Carbolite 16/20 

Carbolite 16/20 

Carbolite 16/20 

Carbolite 16/20 

Carbolite 16/20 

Carbolite 16/20 

Carbolite 16/20 

Carbolite 16/20 

Carbolite 16/20 

Carbolite 16/20 

Bl P a g e 
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(E) maximum anticipated treating pressure and information sufficient to support a determination that the well is 
appropriately const ructed for the proposed hydraulic fracturing program; and 

Annulus Fluid Density 9.5 ppg 

Max Treating Density 12. 78 ppg 

Applied Annular Pressure 3500 psi 

Item 
Depth 

MD TVD 
Tubing Pressure Annulus Pressure Differential Equipment Rating 

0
, L d' 

. . . . ,.. oa mg 
psi psi psi psi 

Surrface Iron Surface Surface 9000 0 9000 10000 90% 

HP GLM and S0 2-30R 5000 3518 10238 5238 5000 10000 50% 

Gauge Carrier 14500 7075 13203 6995 6208 11900 52% 

4-1/ 2" 15.2# TSH563 PllO 14590 7076 13204 6996 6209 14420 43% 

Sealbore pressure Rating 

Pressure Below Pressure Above Differential Equipment Rating 
% Loading 

psi psi psi psi 

13707 6998 6709 10000 67% 

(F) designed height and length of each proposed fracture, including 

(i) the calculated measured depth and true vertical depth of the top of the fracture; and 

Stage 

Stage 1 

Stage 2 

Stage 3 

Stage 4 

Stage 5 

Stage 6 

Stage 7 

Stage 8 

Stage 9 

Stage 10 

Stage 11 

Stage 12 

Stage 13 

Stage 14 

Stage 15 

Stage 16 

Stage 17 

~ 
22690 -6903 -6835 -7035 

22340 -6903 -6853 -7149 

21840 -6903 -6853 -7121 

21340 -6903 -6819 -7060 

20840 -6903 -6744 -6998 

20340 -6903 -6844 -7031 

19840 -6879 -6831 -7010 

19340 -6869 -6790 -6963 

18840 -6886 -6791 -6972 

18340 -6902 -6847 -7033 

17840 -6903 -6726 -6968 

17340 -6903 -6799 -7054 

16840 -6903 -6853 -7050 

16340 -6903 -6757 -6979 

15840 -6903 -6757 -6989 

15440 -6903 -6848 -7078 

15040 -6903 -6753 -6954 

183.9 237.3 

257.4 258.6 

245.4 256.9 

199.1 251.2 

209.2 255 

166.1 425.7 

163.2 420 

188.8 446.1 

163.2 443.2 

163.4 409.9 

170.8 364.4 

205 .2 247.2 

166.7 213.5 

186.1 296.7 

187.5 294.5 

206.8 224.8 

215.9 193 

0.221 

0.192 

0.206 

0.221 

0.221 

0.161 

0.169 

0.164 

0.161 

0.178 

0.193 

0.241 

0.163 

0.214 

0.224 

0.17 

0.229 
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(ii) a description of each method and assumption used to determine designed fracture height and length; 
and 

The method of calculation involved a pseudo-30 hydrau lic fracture simulation within FracCAOE for each 
stage along the wellbore. This type of modeling is found to be a best practice in the industry and is the 
same method of calculation used by Alaskan operators (COP, Caelus) in previously approved frac-permit 
submissions. The detailed geomechanics input assumptions (frac gradient, Young's modulus, Poisson's 
ratio) are found in the attached report (Attachment 13: FracCAOE Stimulation Plan). These inputs were 
derived from sonic data measured from the vertical appraisal well (Cosmo#l - See figure below) during a 
post drilling 10 mechanical earth model study. The target zone of each frac stage was correlated back to 
the Cosmo data to identify the initiation point in the reservoir. The Cosmo well is placed 1,650' from the 
proposed well location and so continuity of the geomechnical inputs is a reasonable assumption. 

CONFIDENTIAL 

From left to right: MD (in feet). Lithology: TVD (in feet) : Elastic Properties-Poisson's ratio and Young's modulus-: 
Strength parameters-rock compressive strength (UCS). frictional angle and rock tensile strengtf'>.: Pore pressure 
and In sillJ stress pressure profiles and calibration points: Stable Mud Window- the filled grey area is the pore 
pressure. red curve indicates shear failure. blue is potential mud losses and black curve is e mud weight used 
during the drilling-; synthetic image log resulting from the model and Caliper log. 

See Attachment 13 - FracCAOE Stimulation Plan 

(13) a detailed description of the plan for post-fracture wellbore cleanup and fluid recovery through to production 
operations. 

Flowback will be initiated though a th ird party flow back vendor until the fluids are cleaned up effectively to be taken to 
the facility. Initial flow back fluids will be taken to tanks upon which they shall either be disposed of at a third party 
waste injection facility for disposal. 

See Attachment 15: Post Fracture Well bore Cleanup Procedure 

10 I P age 
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20 AAC 25.083 (b): 

Cosmopolitan Project 
H16_ 10 403 Hydraulic Fracture App 

When hydraulic fracturing is done through production casing or through intermediate casing, the casing must be tested to 
110 percent of the maximum anticipated pressure differential to which the casing may be subjected. If the casing fails the 
pressure test, the casing must be repaired or the operator must use a fracturing string. 

Hydraulic fracturing operations shall be conducted through a 4-1/2" 15.2# TSH563 Pl OO fracturing string stung into the liner 
top seal bore. 

20 AAC 25.083 (c): 

When hydraulic fracturing is done through a fracturing string, the fracturing string must be 

(1) stung into a liner or run on a packer set at a measured depth of not less than 100 feet below the cement top of the 
production casing or intermediate casing; and 

The 4-1/2" 15.2# TSH563 PlOO fracturing string shall be stung into the liner top seal bore placed at - 14,590' MD/ 7,076' 
TVD, - 150' above the 9-5/8" casing shoe at 14,740' MD/ 7,080' TVD. The intermediate casing top of cement is planned at 
12,900' MD/ 6,563' TVD, putting the t ie in - 1,690' below the top of cement. 

(2) tested to not less than 110 percent of the maximum anticipated pressure differential to which the fracturing string 
may be subjected. 

BlueCrest respectfully asks the AOGCC to waive the requi red pressure testing requirement of 110 percent of the 
maximum anticipated pressure differential and in lieu reduce the requirement to 71% percent of the maximum 
anticipated differential pressure. This variance is driven by the pressure activated RapidStart™ Initiator Sleeve's (RSI)+/-
10% pressure sett ing range. The sleeve will be pinned to 9,695 psi but has the potential to activate at 8, 726 psi absolute 
pressure. Due to this lower pressure limitation we are asking to test and chart the pressure test of the fractu re string to 
5,000 psi or 71% of the maximum pressure differential that could be encountered upon screen out as to not initiate the 
sleeve prior to commencing fracturing operations. There will be a 30-day swell packer soak period to allow for the 
necessary differential required while fracking. Prior to commencing fracture operations, the string will be tested again to 
ensure that both the fracturing sting and the seals are holding prior to bringing the pressure up to - 6,200 psi to open the 
RSI sleeve and displace the well prior to fracturing the first stage. 

Max Expected Differential Upon Screenout 
MPSP 9,000 psi - Pump Trip Pressure 

Paacku 3,500 psi - 4-1/2" x 9-5/8" Annula r Pressure Applied at Surface 

TVDshoe 7,080' TVD 

PPA Prubin 

Prubing = MPSP + (Prubing * .052 * TVD) Min (-10%) RSI Sleeve Max (+10%) 

PAnnulus = PBackup + (PAnnulus * .052 * TVD ) 

Poifferential = Prubing - PAnnulus 

Poifferential-1 10% = (Prubing - PAnnulus )*110% 

psi psi psi 

8726 9695 10665 

Frac String Pressure Test 

Prubi 

Depth 

P Hydrostatic 

Psurface 

Prest 

Diff. Test% 

9.5 ppg 

7080 TVD 

3498 psi 

5000 psi 

8498 psi 

71% 
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20 AAC 25.083 (d): 

Cosmopolitan Project 
H16_ 10-403 Hydraulic Fracture App 

A pressure relief valve must be installed on the treating line between a pump and the wellhead to limit the line pressure to 
the test pressure determined under (a)(12)(E) of this section . The well must be equipped with a remotely controlled shut-in 
device unless the operator requests and obtains a waiver from the commission under {I) of this section. 

Relief Valve I Location I Set Pressure 

Pump Knockout Pressure Between pumps and GORV 9,000 psi 

GORV lnline Prior to Ball Drop Tower 9,300 psi 

Annular 4-1/2" x 9-5/8" Annulus 3,800 psi 

A 9,000 psi pressure rel ief valve will be placed between the pumps and the fracture head. 

A pressure relief valve set at 3800 psi will be installed on the 4-1/2" fracturing string by 9-5/8" annulus. 

The fracture head will have a remotely-operated valve for shut-in purposes. 

20 AAC 25.083 (e): 

The placement of all hydraulic fracturing fluids shall be confined to the approved formations during hydraulic fracturing. 

Only the approved formation will receive fracturing fluids. Attachment 13: FracCADE Stimulation Plan shows that the 
confin ing layers limit upward/downward extension of the fracture. 

See Attachment 13: FracCADE Stimulation Plan 

See Attachment 07: Geologic Cross Sections 

20 AAC 25.083 (/): 

If the surface casing annulus is not open to atmospheric pressure, the surface casing pressures shall be monitored with a 
gauge and pressure relief device while hydraulic fracturing operations are in progress. The annular space between the 
fracturing string and the intermediate or production casing must be continuously monitored . The pressure in that annular 
space may not exceed the pressure rating of the lowest rated component that would be exposed to pressure if the fracturing 
string failed. 

The surface casing annulus will be left open throughout hydraulic fracturing operations. The 4-1/2" x 9-5/8" annulus will be 
continuously monitored and recorded throughout fracture operations. Additionally, a down hole pressure/ temperature 
gauge will be run on the 4-1/2" 15.2# TSH563 PllO frac string. During hydraulic fracturing operations 3,500 psi will be held 
on the 4-1/2" x 9-5/8" annulus at all t imes to minimize differential pressures. In the event that there is a failure of the 
fracture string, pressures shall not exceed the burst rating of the 9-5/8" 47# TSH563 PllO intermediate casing rating of 9,440 
psi as a hydraulic relief valve on this annulus will be set to 3,800 psi. The 9-5/8" x 13-3/8" annulus will also be monitored and 
recorded throughout the operation. In the event that any annulus pressure increase greater than 500 psig, operations will be 
shut down immediately and all parties shall be notified per AOGCC regulation 20 AAC 25 .083 (g). 

20 AAC 25.083 (g): 

During hydraulic fracturing operations, all annulus pressures must be continuously monitored and recorded . If at any time 
during hydraulic fracturing operations the annulus pressure increases more than 500 psig above those anticipated increases 
caused by pressure or thermal transfer, the operator shall 

(1) notify the commission as soon as practicable, but not later than 24 hours following the incident; 

(2) implement corrective action or increased surveillance as the commission requires; and 

(3) submit a Report of Sundry Well Operations (Form 10-404) not later than 15 days after the incident; in the report the 
operator shall give all details of the incident, including corrective actions taken. 

All operations and reporting requirement will remain in line with AOGCC 20 ACC 25.083 (g) regulations. 
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Attachment 05: Baseline Water Sampling Plan & Results 
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Attachment 12: Frac Layout and Schematics 
Attachment 13: FracCADE Stimulation Plan 
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August 11, 2016 

State of Alaska 
Alaska Oil and Gas Conservation Commission 
333 West 7th Avenue, Suite #100 
Anchorage, AK 99501 

Cosmopolitan Project 
H16 - Notice of Operations Affidavit 

Re.: Notice of Fracture Operations for the proposed H16 Well - Owner Notification Affidavit 

Dear Sir or Madam, 

All owners, landowners, surface owners, and operators within a one-half mile rad ius of the proposed wellbore trajectory have 
been provided a notice of operations including the following: 

• That upon request a complete copy of the application is available from the operator; and 
• Includes BlueCrest Alaska Operating LLC contact information; 

I, Larry Burgess, verify that the facts stated in the Notice of Operations are true and correctly portray all pertinent 
and required information as stated in 20 AAC 25.083. 

Regard~ 

Larry Burg~ ;0~UJ.-
HSE Manager 
BlueCrest Alaska Operating LLC 
Phone(907)754-9552 

The foregoing instrument was acknowledged before me this / /fh day of fJu ~sf__. 2016 
by Larry Burgess. 

gj;U,uuof/J~ 
Notary Public in and for Alaska 
My Commission Expires: ~ . QI, 2018 

I 

Bruni H. Warrick 
Notary Public, State of Alaska 
Commission# 141201020 

My Commission Expires 
December 1, 2018 

H16 - Notice of Operations Affidavit 
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August 11, 2016 

Alaska Department of Natural Resources - Division of Oil and Gas 
Tom Barrett 
550 W 7th Ave, Suite 1100 

Anchorage, Alaska 99501-3560 

Cosmopolitan Proiect 
BlueCrest Energy - H16 Notice of Operations_ADNR 

3301 C Street, Suite 202, Anchorage, AK 99503 
Larry Burgess 

(907) 754-9552 
lburgess@bluecrestenergy.com 

RE: Notice of Operations for Hydraulic Fracturing for Hl6 Onshore Horizontal Producer 

Dear Mr. Tom Barrett, 

BlueCrest Alaska Operating LLC is hereby notifying the Alaska Department of Natural Resources (ADNR) of their intent to 
submit an application for sundry approvals in regards to hydraulic fracturing for the horizontal production well H16. Upon 
request a complete copy of the application will be available to you. To request a copy of the application please use the 
following contact information: 

BlueCrest Alaska Operating LLC 
3301 C Street, Suite 202, Anchorage, AK 99503 
Attn: Larry Burgess 
907-7 54-9552 

If you have any questions or require further information, please do not hesitate to contact Larry Burgess at 907-754-9552. 

s;nmely, _JJ ,6, 
l"'Y .r:i. ~ ~~ 
HSE Manager 
BlueCrest Alaska Operating LLC 
Phone(907)754-9552 

:rD ~-----+:irr.":'ft------,----,r'-~~,..:;:;~---' 

n 
0 

:::J 
Certified Fee 

Postage $ $2. 7 n 
t--- - --r.=o:...:.. -=-c,,~J -1 

$ -, 
:::J Return Receipt Fee 
:::J (Endon;ement Required) 

$(1. 0(1 

J t--- - ...£.l.l..a.U4J..-.1 
Restl1cled Delivery Fee 

:::J (Endon;ement RequltllJ). ,,_4..__ _ _ 
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Mr. Tom Barrett 
ADNR - Division of Oil and Gas 
550 W 7th Avenue, Suite 1100 
Anchorage, AK 99501-3560 
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August 11, 2016 

Bureau of Ocean Energy Management - Alaska Region 
Office of Leasing and Plans 
3801 Centerpoint Drive, Suite 500 
Anchorage, Alaska 99503 

Cosmopolitan Project 
BlueCrest Energy - H16 Notice of Operat1ons_BOEM 

3301 C Street, Suite 202, Anchorage, AK 99503 

Larry Burgess 
(907) 754-9552 

lburgess@bluecrestenergy.com 

RE: Notice of Operations for Hydraulic Fracturing for H16 Onshore Horizontal Producer 

Dear Sir or Madam, 

BlueCrest Alaska Operating LLC is hereby notifying the Bureau of Ocean Energy Management - Alaska Region (BOEM) of their 
intent to submit an application for sundry approvals in rega rds to hydraulic fracturing for the horizontal production well H16. 
Upon request a complete copy of the application will be available to you. To request a copy of the application please use the 
following contact information: 

BlueCrest Alaska Operating LLC 
3301 C Street, Suite 202, Anchorage, AK 99503 
Attn: Larry Burgess 
907-754-9552 

If you have any questions or require further information, please do not hesitate to contact Larry Burgess at 907-754-9552. 

:J 

Sincerely,~ 

'"'Yg.~ &a~ 
HSE Manager 
BfueCrest Alaska Operating LLC 
Phone(907)754-9552 

CertffiedFee 

:J Return Receipt Fee 
::i (Endorsement Required) 

:J Restric1ed Dellvery Fee f----"l>tt-::-H1~...., 
:J (EndOrsement Required) W:-------1 
11 $(1. 
-'! Total Poctage & Fees !I: OB/ 11/2016 
Bureau of oc.!in~nergy Mgmt - Alaska Region 
Office of Leasing and Plans 
3801 Centerpoint Drive, Suite 500 
Anchorage, AK 99503 
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August 11, 2016 

John Hansen 
PO Box 132 

Anchor Point, AK 99556 

Cosmopolitan Project 
Bluf:Crest Energy - H16 Notice of Operations 

3301 C Street, Suite 202, Anchorage, AK 99503 

Larry Burgess 

(907) 754-9552 
lburgess@ bluecrestenergy.com 

RE: Notice of Operations for Hydraulic Fracturing for H16 Onshore Horizontal Producer 

Dear John Hansen, 

BlueCrest Alaska Operating LLC is hereby sending notification of our intent to submit an application for sundry approvals in 

regards to hydraulic fracturing for the horizontal production well Hl6. Upon request a complete copy of the application will 
be available to you. To request a copy of the application please use the following contact information : 

BlueCrest Alaska Operating LLC 

3301 C Street, Suite 202, Anchorage, AK 99503 

Attn: Larry Burgess 
907-754-9552 

If you have any questions or require further information, please do not hesitate to contact Larry Burgess at 907-754-9552 . 

s;nw•l;t 

''"" """'"7 gd_,__ HSE Manager 
BlueCrest Alaska Operating LLC 

Phone (907) 754-9552 

Certified Fee $0.00 
{bb 
Cl 

Cl ' --, PoSlmall< 
Cl Retum Receipt Fee $(I , (II) - Hera 
CJ (Endorsement Required) ';; \ 

:::::J Restricted Oehvery Fee 1----~~"4---! '"~ 
--. (Endorsement Required) ' 
_, $0 . - - • "'!) , 
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Mr. John Hansen 
P.O. Box 132 
Anchor Point, AK 99556 
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August 11, 2016 

James Quinlan 
PO Box 469 
Bellvue, CO 80512 

Cosmopolitan PrOJeCI 
BlueCrest Energy - H1 6 Notice of Operations 

3301 C Street, Suite 202, Anchorage, AK 99S03 
La rry Burgess 

(907) 754-9552 
lburgess@bluecrestenergy.com 

RE: Notice of Operations for Hydraulic Fracturing for Hl6 Onshore Horizontal Producer 

Dear James Quinlan, 

BlueCrest Alaska Operating LLC is hereby sending notification of our intent to submit an application for sundry approvals in 
regards to hydraulic fracturing for the horizontal production well Hl6. Upon request a complete copy of the application will 
be available to you. To request a copy of the application please use the following contact information: 

BlueCrest Alaska Operating LLC 
3301 C Street, Suite 202, Anchorage, AK 99503 
Attn: Larry Burgess 
907-754-9552 

If you have any questions or require further information, please do not hesitate to contact Larry Burgess at 907-754-9552. 

s;ome~ 

''"" ""' .. ,;-'f 13J QU-
HSE Manager 
BlueCrest Alaska Operating LLC 
Phone (907) 754-9552 

::r- L-~~~--=-~...:......,--"~~~~~-.-~--::r-"T""""~"f7<'""'<"~~ 

..D 
rn 

'° 
CJ 

Certified Fee $(1. 00 

$0. 00 CJ Retum Receipt Fee 
CJ (Endorsement Required) 
CJ 1--~~~- ~r.-H+-_1--~ 

P~rlc 

Here 

Restricted Delivery Fee 
-. (Endorsement Required) 

$0. -4 SP':i 
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Mr. James Quinlan 
P.O. Box 469 
Betlvue1 CO 80512 
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August 11, 2016 

Herff Keith 
PO Box 1096 
Anchor Point, AK 99556 

Cosmopolitan Project 
BlueCresl Energy · H16 Noltce of Operahons 

3301 C Street, Suite 202, Anchorage, AK 99503 
Larry Burgess 

(907) 754-9552 
lburgess@bluecrestenergy.com 

RE: Notice of Operations for Hydraulic Fracturing for H16 Onshore Horizontal Producer 

Dear Herff Keith, 

BlueCrest Alaska Operating LLC is hereby sending notification of our intent to submit an appl ication for sundry approvals in 
regards to hydraulic fracturing for the horizontal production well H16. Upon request a complete copy of the application will 
be available to you . To request a copy of the application please use the following contact information: 

BlueCrest Alaska Operating LLC 
3301 C Street, Suite 202, Anchorage, AK 99503 
Attn: Larry Burgess 
907-754-9552 

If you have any questions or require further information, please do not hesitate to contact Larry Burgess at 907-754-9552 . 

Sincerely, vi 
'"" '"'/.{;/ ~---HSE Manager 
BlueCrest Alaska Operat ing LLC 
Phone(907)754-9552 

J~Is!ifost~"n:· · · ·· 1 
CERTIFIEP.Jv1Al~~1.1.B.~.C~~1_p~·r J 
(Domestic Mail Only: No Insurance Coverage Provided) ~ 

08/ 11/2016 
,,, , ,,,,,,, 1I11l'16l ~t'' 1'l • 11I11I1 •' •11 l1l 111 l111• 1'· 'l11•11l l 

Mr. Herff Keith J 
P.O. Box 1096 , 
Anchor Point, AK 99556 
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Laura Hansen 
PO Box 1386 
Anchor Point, AK 99556 

Cosmopolitan Project 
BlueCrest Energy · H16 Notice of Operations 

3301 C Street, Suite 202, Anchorage, AK 99503 
Larry Burgess 

(907) 754-9552 
lburgess@bluecrestenergy.com 

RE: Notice of Operations for Hydraulic Fracturing for H16 Onshore Horizontal Producer 

Dear Laura Hansen, 

BlueCrest Alaska Operating LLC is hereby sending notification of our intent to submit an application for sundry approvals in 
regards to hydraulic fracturing for the horizontal production well H16. Upon request a complete copy of the application will 
be available to you. To request a copy of the application please use the following contact information : 

BlueCrest Alaska Operating LLC 
3301 C Street, Suite 202, Anchorage, AK 99503 
Attn: Larry Burgess 
907-754-9552 

If you have any questions or require further information, please do not hesitate to contact Larry Burgess at 907-754-9552. 

Siomelyj. 

''"" '"'""'' ~ 6d HSE Manager j 
BlueCrest Alaska Operating LLC 
Phone(907)754-9552 

~gI~fr~g?~}u;~f1Rece1~ ·:··:~>·.: .. · ~ 
(Domestic Mail Only; No Insurance Coverage Provided) i 
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August 11, 2016 

Leah Scott 
PO Box 1193 

Anchor Point, AK 99556 

Cosmopolitan Project 
BlueCrest Energy· H16 No11ce of Ope1a!lons 

3301 C Street, Suite 202, Anchorage, AK 99503 
Larry Burgess 

(907) 754-9552 
lburgess@bluecrestenergy.com 

RE: Notice of Operations for Hydraulic Fracturing for H16 Onshore Horizontal Producer 

Dear Leah Scott, 

BlueCrest Alaska Operating LLC is hereby sending notification of our intent to submit an application for sundry approvals in 
regards to hydraulic fracturing for the horizontal production well H16. Upon request a complete copy of the application will 
be available to you . To request a copy of the application please use the following contact information: 

BlueCrest Alaska Operating LLC 
3301 C Street, Suite 202, Anchorage, AK 99503 
Attn : Larry Burgess 
907-754-9552 

If you have any questions or require further information, please do not hesitate to contact Larry Burgess at 907-754-9552 . 

s;"""~ A ,, _A 

Larry Burges~ ·~O~ 
HSE Manage; U 
BlueCrest Alaska Operating LLC 
Phone (907) 754-9552 

:J ( , · Postmark 
:J Retum Receipt Fee $(I • (J 0 , :::: Her& 
::J (Endorsement Required) (. ~· 
::J Restricted Delivery Fee i-----'1't'1t-. 11tt,_ --1 'C \ 

(Endorsement Required) 
:J $0. &r-------t ' ' 
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August 11, 2016 

Joan Badgley 
PO Box 227 

Anchor Point, AK 99556 

Cosmopolrlan Project 
BlueCresl Energy - H16 Nolice of Operations 

3301 C Street, Suite 202, Anchorage, AK 99503 
Larry Burgess 

(907) 754-9S52 
lburgess@bluecrestenergy.com 

RE: Notice of Operations for Hydraulic Fracturing for Hl6 Onshore Horizontal Producer 

Dear Joan Badgley, 

BlueCrest Alaska Operating LLC is hereby sending notification of our intent to submit an application for sundry approvals in 
regards to hydraulic fracturing for the horizontal production well H16. Upon request a complete copy of the application will 
be available to you. To request a copy of the application please use the following contact information: 

BlueCrest Alaska Operating LLC 
3301 C Street, Suite 202, Anchorage, AK 99503 
Attn: Larry Burgess 
907-754-9552 

If you have any questions or require further information, please do not hesitate to contact Larry Burgess at 907-754-9552. 

s;nmey:_ ~. ~ 

Larry Burges0 d 
HSE Manager 
BlueCrest Alaska Operating LLC 
Phone(907)754-9552 

Certdied Foe 
J 
J Retum Receipt Fee 
J (Endorsement Required) 
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Donald Waddell 
PO Box 277 
Sumner, WA 98390 

Cosmopolitan ProJeCI 
BlueCrest Energy H16 Notice of Operalions 

3301 C Street, Suite 202, Anchorage, AK 99503 
Larry Burgess 

(907) 754-9552 
lburgess@bluecrest energy.com 

RE: Notice of Operations for Hydraulic Fract uring for H16 Onshore Horizontal Producer 

Dear Donald Waddell, 

BlueCrest Alaska Operating LLC is hereby sending notificat ion of our intent to submit an applica t ion for sundry approvals in 
regards to hydraulic fracturing for the horizontal production well H16. Upon request a complete copy of the appl ication w ill 
be available t o you. To request a copy of the application please use the following contact information: 

BlueCrest Alaska Operating LLC 
3301 C Street, Suite 202, Anchorage, AK 99503 
Attn : Larry Burgess 
907-754-9552 

If you have any questions or require further information, please do not hesitate to contact Larry Burgess at 907-754-9552. 

s;nme;t. 
l•ny B"'ge.':'7 13""((~ 
HSE Manager 
BlueCrest Alaska Operating LLC 
Phone(907)754-9552 

cQ ____ .. __ 

~ ~l.1illllml~=tl1J!IZ!Zl:!!ll!CE!l.!~l!llml .. ~ 
~ '---------=-------~--~--.---~ ..n :. 0524' rn 
cO 

Certified Fee 
0 
::J Return Receipt Fee 
::J {EnCIOtSement Required) 

$0.00 

$(1.(1(1 
::J ,__ __ ....,.1-r+i'H--I 

Restricted Dellvery Fee 
::J (Endorsement Requir~) 

HI· ""·-----~ 

POSlrnall< 
Here 

.1,, ,,.11,111 111 y~ J~!1 • l 1l11•1 '' '·ll'l 1l •' 11H?f.lrt f.tlltli, I 
Mr. Donald Waddell 
P.O.Box 277 
Sumner, WA 98390 

\ 
- I 
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August 11, 2016 

Barry White 
PO Box 1230 
Anchor Point, AK 99556 

Cosmopolitan Proiect 
BlueCrest Energy H16 Notice of Operatrons 

3301 C Street, Suite 202, Anchorage, AK 99503 
Larry Burgess 

(907) 754-9552 
lburgess@bluecrestenergy.com 

RE: Notice of Operations for Hydraulic Fracturing for H16 Onshore Horizontal Producer 

Dear Barry White, 

BlueCrest Alaska Operating LLC is hereby sending notification of our intent to submit an application for sundry approvals in 
regards to hydraulic fracturing for the horizontal production well H16. Upon request a complete copy of the application will 
be available to you . To request a copy of the application please use the following contact information: 

BlueCrest Alaska Operating LLC 
3301 C Street, Suite 202, Anchorage, AK 99503 
Attn : Larry Burgess 
907-754-9552 

If you have any questions or require further information, please do not hesitate to contact Larry Burgess at 907-754-9552. 

Sinmel~ ~ 

Larry Burge~ c~ 
HSE Manager 
BlueCrest Alaska Operating LLC 
Phone(907)754-9552 

-
Certlfled Fee $(1.(1(1 

::::J Retum Receipt Fee 
:::i (Endorsement Required) $0.00 

Postmatj( _ \ 

Here \ 

I :::J Restricted Delivery Fee 1----~.+t_ -. Hi_ ff-_ --i 

::l (Endorsement Required) .,..._ _ ____ _, 
$0 •. 

'·111 '1' '1 '• l •1 '16'J~~ll1l I 1 1 1 I11I1 1 l 1 l'lll 1 l~{aN'ijr~fi11 
' 

Mr. Barry White BlueCri:st Energy· H16 Notice of Operations 

P.O Box 1230 
Anchor Point, AK 99556 

Wt I SJ . ?Z"' '?f" Zr'' "tl!r'?Wtlt'i 



August 11, 2016 

Peter Jensen 

7700 Port Oxford Dr. 

Anchorage, AK 99507 

Cosmopohfan Proiect 
BlueCrest Energy· H 16 Notice of Opeiations 

3301 C Street, Suit e 202, Anchorage, AK 99S03 

Larry Burgess 

(907) 754-9552 

lburgess@bluecrestenergy.com 

RE: Notice of Operations for Hydraulic Fracturing for H16 Onshore Horizontal Producer 

Dear Peter Jensen, 

BlueCrest Alaska Operating LLC is hereby sending notification of our intent to submit an application for sundry approvals in 

regards to hydraulic fracturing for the horizontal production well H16. Upon request a complete copy of the appl ication w ill 

be available to you. To request a copy of the application please use the following cont act information: 

BlueCrest Alaska Operating LLC 

3301 C Street, Suite 202, Anchorage, AK 99503 

Attn : Larry Burgess 

907-754-9552 

If you have any questions or require further information, please do not hesitate to contact Larry Burgess at 907-754-9552. 

s;nwe:;t 
12 

Larry Burges~ o~ 
HSE Manager 

BlueCrest Alaska Operating LLC 

Phone(907)754-9552 

~ '--~~~~~-.-~~~~~-.-~~-::=,...-~~~-.1 
D ,, 
a 

Certified Fee $0.00 

~ (EndoR=~=~;~j $Cr.(11:1 (\ 
J t--~--'H+:-tttt----1 

Res1ricted Delivery Fee <::>.. 

Poslrnar1c 
kere 

(Endolsement Requited) 

J h I !I 1I1II11 •Ii,,;:~ ~Nd __ h_l 1l_"_l11-11_111_l .~I I I 1Il~'fu'~11~~~ I 
Mr. Peter Jensen 
7700 Port Oxford Drive 
Anchorage, AK 99507 

BlueCrest Energy· H16 Notice of Operations 
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August 11, 2016 

Thomas Eckenrod 
PO Box 657 
Anchor Point, AK 99556 

Cosmopolltan Project 
BlueCrest Energy - H16 Notice of Operations 

3301 C Street, Suite 202, Anchorage, AK 99503 
Larry Burgess 

(907) 754-9552 
lburgess@bluecrestenergy.com 

RE: Notice of Operations for Hydraulic Fracturing for H16 Onshore Horizontal Producer 

Dear Thomas Eckenrod, 

BlueCrest Alaska Operating LLC is hereby sending notification of our intent to submit an application for sundry approvals in 
regards to hydraulic fracturing for the horizontal production well H16. Upon request a complete copy of the application will 
be available to you. To request a copy of the application please use the following contact information: 

BlueCrest Alaska Operating LLC 
3301 C Street, Suite 202, Anchorage, AK 99503 
Attn: Larry Burgess 
907-754-9552 

If you have any questions or require further information, please do not hesitate to contact Larry Burgess at 907-754-9552. 

Sincerely, / 

L"'Y Buft.;17 ,8d~ 
HSE Manager 
BlueCrest Alaska Operating LLC 
Phone(907)754-9552 

.... u.~ .. P~~t~~~fY!C.j!~M:·~:~ ~v· i ,:"'.~ : ·. 

-:,CERTIEIED .MAIL™ RECEIPT · ~ 
(Domestic Mail Only; No Insurance Coverage Provided) ~ 

Certified Fee 

$0. 00 D Retum Receipt Fee 
D (Endotsement Reqlllred) 
D ~-~~+IH~ 

Postmark 
Here 

RestJ1cted Oeltvery Fee 

0 (Endorsement Roqul'!d) ~------1 su. ~ 

l1111 '1' '1'•l•1''•\1LLI~I1l I 1l'l11I1•'•1 1 Ir , .. :nf~16fWM1 I 
Mr. Thomas Eckenrod 
P.O.Box 657 
Anchor Point, AK 99556 

BlueCrest Energy - H16 Notice of Operations 
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August 11, 2016 

George Miller 
PO Box 966 
Anchor Point, AK 99556 

Cosmopolitan Project 
BlueCrest Energy - H16 Notrce of Operalrons 

3301 C Street, Suite 202, Anchorage, AK 99503 
Larry Burgess 

(907) 754-9552 
lburgess@bluecrestenergy.com 

RE: Notice of Operations for Hydraulic Fracturing for Hl6 Onshore Horizontal Producer 

Dear George Miller, 

BlueCrest Alaska Operating LLC is hereby sending notification of our intent to submit an applicat ion for sundry approvals in 
regards to hydraulic fracturing for the horizontal production well H16. Upon request a complete copy of the application will 
be available to you. To request a copy of the application please use the following contact information: 

BlueCrest Alaska Operating LLC 
3301 C Street, Suite 202, Anchorage, AK 99503 
Attn: Larry Burgess 
907-754-9552 

If you have any quest ions or require further information, please do not hesitate to contact Larry Burgess at 907-754-9552. 

s;nmel~ 

Locey Buege'~ /j__,..J..,.,._-
HSE Manager 
BlueCrest Alaska Operating LLC 
Phone(907)754-9552 

=r- L-~~:'.:_...!_~,,..,~-=--=--=--=-=-r~..___..._,,""'t;tji~~--' 
..D ,,, 
~ $(1. 00 Certified Fee 
CJ 

$0.00 CJ Retum Receipt Fee 
CJ (Endorsement Aequlred) 
CJ 1-----+'h-loW-~ 

Aestrlcled Oehvery Fee 

0 
(Endorsement Aequo~ 

ui tu 1.<+.r.--------1 

.--:I Total Postage & Fees $ 
D $6 .~1--------' 

=r- Sen/To Mr. George Miller 
8 si;;;,;;;-Api-;.. P.O. Box 966 

I • 
J 

08/ 11 / 2016 

I"'-- orPOBcxNc 

CJtY.s ;a;,;:z. Anchor Point, AK 99556 

1..- r 
' I 

: ' 

PS Form 3800. August 2006 - ·,_;: : . See Reverse tor Instructions 

BlueCrest Energy - H16 Notice of Operations 
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August 11, 2016 

Terry Jordan 
2185 N. Dogw ood Ct 

Wasilla, AK 99654 

Cosmopolitan Project 
BlueCrest Energy H16 Notice of Operations 

3301 C St reet, Suite 202, Anchorage, AK 99503 

Larry Burgess 

(907) 754-9552 
lburgess@bluecrestenergy.com 

RE: Notice of Operations for Hydraulic Fracturing for H16 Onshore Horizontal Producer 

Dear Terry Jordan, 

BlueCrest Alaska Operating LLC is hereby sending notification of our intent to submit an application for sundry approvals in 

regards to hydraulic fracturing for the horizontal production welt Hl6. Upon request a complete copy of the application wilt 

be available to you. To request a copy of the application please use the following contact information: 

BlueCrest Alaska Operating LLC 

3301 C Street, Suite 202, Anchorage, AK 99503 

Attn: Larry Burgess 
907-754-9552 

If you have any questions or require further information, please do not hesitate to contact Larry Burgess at 907-754-9552. 

s;nmel~ 

L•ny Bucges;f /3~ 
HSE Manager 
BlueCrest Alaska Operating LLC 

Phone(907)754-9552 

Certified Fee $0.0(I ' 

J Aetum Receipt Fee 
J (Endorsement Required) $0.00 

Postmark 
Here 

J Restrlcied Delivery Fee t----~h-1:11;1---l 
(Enck>r$ement Requlr~{ 

$1. •• 

·'I' 11•'1II••••1WL·~,,1, 111•I•1' •' l 1I'•1' 1 I rt¥Hl ta ."lc1.1 ~I' 

'• 0 

BlueCrest Energy- H16 Notice of Operations 
Terry Jordan 
2185 N. Dogwood Court 
Wasilla, AK 99654 
~---~~ ....... m15mliiiai~mJ . 
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August 11, 2016 

Jolayne Soplanda 
PO Box 343 
Anchor Point, AK 99556 

Cosmopolitan P1oject 
BlueCrest Energy H16 Notice of Operations 

3301 C Street, Suite 202, Anchorage, AK 99503 

Larry Burgess 
(907) 754-9552 

lburgess@ bluecrest energy.com 

RE: Notice of Operations for Hydraulic Fracturing for Hl6 Onshore Horizontal Producer 

Dear Jolayne Soplanda, 

BlueCrest Alaska Operating LLC is hereby sending notification of our intent to submit an application for sundry approvals in 
regards to hydraulic fracturing for the horizontal production well H16. Upon request a complete copy of the application will 
be available to you. To request a copy of the application please use the following contact information: 

BlueCrest Alaska Operating LLC 
3301 C Street, Suite 202, Anchorage, AK 99503 
Attn: Larry Burgess 
907-754-9552 

If you have any questions or require further information, please do not hesitate to contact Larry Burgess at 907-754-9552. 

Sincerely~ 

l•ny~l36~ 
HSE Manager 
BlueCrest Alaska Operating LLC 
Phone(907)754-9552 

Certtfled Fee 

$0.00 :::J Retum Receipt Fee 
:::J (Endorsement Reqwed} 
:::J 1--~~+H-rltl!:t--t 

p~ 

Here 

Restrleted Delivery Fee 
:::J (Endorsement Requ.r!d) . 

JU . ~ II 
I· 11111111'• 1•1~!·.·VJ1"11l • 1•I11lt .i'l •I 1 l·C1•r11~vilr1~ ti i 

'lt, 

BlueCrest Energy - Hf6 Notice of Opera tions Jolayne Soptanda 
P.O.Box 343 
Anchor Point, AK 99556 . 

¥§;i@§f1imtritlttm1f&ii gust 2006 .- · 
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Cosmopolitan Pro1ect 
H16_ 10-403 Hydra1ullc Fracture Attachments 

H16_ 10-403 Hydraiulic Fracture Attachments 
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Publicly Recorded Wells: 1/2-mile Radius 

Well Name PTO API 

Hansen lA-Ll 207-079 50-231-20010-60-00 

Hansen lA 203-004 50-231-20010-01-00 

Hansen 1 201-157 50-231-20010-00-00 

Comopol itan State 1 212-164 50-831-20043-00-00 

Starichkof St 1 166-064 50-831-10002-00-00 

Source: AOGCC Public Database, Well Log Data 

Current Operator Current Class 

BlueCrest Alaska Operating LLC Development 

BlueCrest Alaska Operating LLC Exploratory 

ConocoPhillips Alaska Inc Exploratory 

BlueCrest Alaska Operating LLC Exploratory 

ExxonMobil Production Company Exploratory 

Cosmopolitan Project 
H16_Area of Review 

Current Status 

Oil Well, Single Completion 

Oil Well, Single Completion 

Plugged & Abandoned 

Suspended Well -~ 
Plugged & Abandoned 

-
~ 
1--() 

H16_Area of Review 

~.,4d 

t, /(, 
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Figure 1: Publicly Recorded Wells: 1/2 Mile Radius 
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Publ icly Recorded Water Wells: 1/2-mile Radius 

Cosmopolitan Area Lease Map 
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Figure 2: Publically Recorded Water Wells: 1/2 Mile Radius 

Cosmopolitan Project 
H16_Area of Review 
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Figure 3 : Publicly Recorded Water Well Detail: 1/ 2 Mile Radius 

Cosmopolitan Project 
H16_Area of Review 

H16_Area of Review 
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Publicly Recorded Water Well Details: 1/2-mile Radius 

' • ir. t11 • I 

log TWUA Well ID Owner Street Addresss legal Description Mailing Address 

1 laura Hansen • 28977 Starichof Cr. Inman Sub D Pt. 1 Tract A PO Box 1386 Anchor Point, AK 99SS6 

17836 LAS 23411 2 Terry Jordan • 28975 CH Miller St. CH Miller Sub D Lot 1 2185 N. Dogwood Ct Wasilla, AK 99654 

17835 LAS8898 3 George Miller ' 28909 CH Miller St. CH Miller Sub D Lot 2 PO Box 966 Anchor Point, AK 99556 

4 Thomas Eckenrod' 28883 CH Miller St. CH Miller Sub D Lot 3 PO Box 657 Anchor Point, AK 99556 

17836 5 John Hansen . 28615 Pathfinder Rd. 2855S Pathfinder Rd PO Box 132 Anchor Point, AK 99556 

40354 6 John Hansen 28525 Sterling Hwy. 28525 Sterl ing Hwy. PO Box 132 Anchor Point, AK 99556 

7 Herff Keith • 28477 Camillas Ct. Cottonwood Point Sub D, Lot 1 PO Box 1096 Anchor Point, AK 99556 

8 Peter Jensen • 71321 Amanda Rose Dr. Dugway Sub D, Replat Lot 4A 7700 Port Oxford Dr. Anchorage, AK 99507 

LAS 30228 9 Barry White 28469 Camillas Ct. Cottonwood Replat #1 Lot 3B PO Box 1230 Anchor Point, AK 99556 

10 Jolayne Soplanda • 28100 Costal Vista Cr. Costal Vis ta Sub D, Lot 6 PO Box 343 Anchor Point, AK 99556 

11 Donald Waddell • 28180 Costa I Vista Cr. Costa I Vista Sub D, Lot 15 PO Box 277 Sumner, WA 98390 

19968 12 Joan Badgley • 28275 Sterling Hwy. Stariski Heights, Lot 1 PO Box 227 Anchor Point , AK 99556 

13 Leah Scott 28279 Ster ling Hwy. Stariski Heights, Lot 2 PO Box 1193 Anchor Point, AK 99556 

14 James Quinlan , 71211 Tall Tree Walli Tracts, Tract A PO Box 469 Bellvue, CO 80512 

Latitude longitude Depth 

s9• Sl .103' N 151 • 48.383' w 90 

59• 51.154' N 151' 48.827' w 25 

59' 51.163' N 151· 48.427' w 27 

59• 51.262' N 151' 48.344' w 29 

59' 51.356' N 151" 48.318' w 26 
59• 51.459' N 151. 48.382' w 18 

59' 51.666' N 151' 48.180' w 74 

59' 51.562' N 151' 48.275' w 24 

59• 51.717' N 151" 48.166' w 75 

59' 51.900' N 151' 47.580' w 104 

59• 51. 776' N 151" 47.667' w so 
59• 51. 740' N 151" 47.423' w 110 

59' 51. 712' N 151' 48.420' w 119 

59• 51.976' N 151" 48.111' w 87 

Cosmopolitan Project 
H16_Area of Review 

Water level Elevation 

81.51 90.00 

23 .55 88.00 

N/A 87.00 

22.30 82.00 

22.10 97.00 

12.26 130.00 

72.60 102.00 

22.90 106.00 

71.65 101.00 

93.73 156.00 

N/A N/A 

90.48 154.00 

86.90 154.00 

64.47 82.00 

Source: 
• = c~.f..·f,J 14/(4..1! ~e.~·rl 1'v/Jc.uiec/ K.;)~~ ..&f{,(e-eresf~ ~/rcfh~, 

• ADNR Division of Mine, Land & Water-Well Log Tracking System (WELTS) ~·~ • Alaska Consulting and Environmental Engineering Field Study 

H16_Area of Review 
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To: 

From: 

Subject. 

Date: 

St ephen Hennigan 

Wayne Campaign 

Shallow S<1 lin it ies, H;insen Area, Cook In le t, Al;isk;i 

June 30, 2014 · 

Cosmopolitan Project 
Attachment 2_Detailed Water Salinity Analysis 

"..'•'I lit· (oil IJcq,11 

.'1 <1ters h·trol•:un1 Aciv1sors 

Pt-truphfs1r1st 

I was request to perform s11alluv'. ~di 11111 <111dl~se~ fur 'hl Hanst-11c!lea11 thf' Col.~ nlet T•1 s memc:, wrl 

docume,t that effort I will refer to seJeral ott1er IE'tter~ on the toµ1r frvm p ibl c t.QG(( f1.e~ ,1uthored 
by myself. as we ll as new work from recent wE-lls 

Salin1t1 is cc1lculatcd from a11111cJust ry standaro technique ca.lt'cl Rv.a This rm·thod assurnt-\ .i zonr is 
water satura ted and i ust reverses t he Archrt: [quat 1on to sol11e for AppMPr t R1-. Salin 't ~ ·~then 

derived from tha t result EPA docunwr tal ion used the Humblc formula for lormat1011 factor and that 1s 
w hat I hilve used in thrs instance [ quat ons are os follows, 

Rwa = CJ)2 15
•Rt/0 .62 

<J> - POIO\•h tit'( 

Rt lormd.1v11 •t:s >I. 1, 

Formation Temperatu re == o 0138 ·rvo ... r.o 

S I. . 1O11 (3 56£ Lu9{1< 11 1""7'1-u.u t 2'.iJ) a m1ty == 
(I ') - I 

Till~ grves Sdhr11tv 111 ppn NaCl equ1va.en1 The append,.. to th 111<·1110 loo .. s <it a >0t' ll 1·,1:11 r u111p1e te 

da ta as a proo f of t ne techrnqoe 

The ong111.il Hansen well wus also analyzed for shallow salln1t~ a11tl liocument•·d 111 a let t t-1 o t 1'.ovcmoer 

9 2001 · l he log at tachment re that lt•tter is,, cludt-o 

/ 
\l\e acquired contrnuous poros, ty and res ~1111 t\ dat a Iron. nlt'.,s1.r1•0 r:t?pt 11s l'i 3'1.kl"'.">14(.; {)6~J.J153' 

t vd) and I have t•valuated t his data for Vol,m1e Shale tctal poro~ ,t~ (Pri"f,.) .i1 ,1 /,pp.i c r: ~\ utt'r 

Resis tivi ty (Rwa) . lnclud!'d •Sa lor. prC'sentat•On of res1~t1v1t 1 il 'l\I poros1t1 loi;> µI.is t'va,u,1· vn of V~lidle . 

a coa l f1il[; and To ta l Dissolved Solids calculat•OI" tugh ifl tee 11 u;,r ~ bl.ie r tr.1· SiHIOS Pn' er It-Cl in the 

porosity tract\ on the left 1s the total poros ty curve 111 red I tl•s 1'. e I s oe11.i t1 o 73° Iron -<'rtical and 
t here will be some problems w1tn tt1 1 ~1 betl responses (see 1og, dt>pltl~ 41U ~11d •l ~JO) w!lt-'" tht' TDS 

talculat1on will be 111 er ror /\nothcr compl1cat1on is 1ntN11.1ls o' •1 f.I cc;rbo11act-m•S. or orga111( lOntent, 

o ft en 111 t he form of det rital loal Thest· c<1n bc p1ckf'd o.r t wl11•r1 11u.tro11 .ino uens ty poros111e~ arc 
q uite h1gl yt•t 1101 enougn to t11r.p,e r the coal f1ag SPver.;I art• r.ull•o ell tt1t bo::vm u f tlit· l>t' 

Inspection o f the TDS curve 111 thc ttucker sands 111d1cate we <1•t- ... 1.;so.o pr,1·1 1111111~ at 1 •< to;.i of tilt.

interva l and increases to around 6000 ppm NaC equrvd t:'nt neJr the bottom 

Attachment 2_Detailcd Water Salinity Analysis 



Cctsr Cosmopolitan Project 
Attachment 2_Det a1led Water Salinit y Analysis Energy 

~·.a, 1 1: C ,1J11pa1r,n 

."/att'r~ PL·iru ni 11 Advisors 

Pl.'trophys1crs1 

Salinity was calcula ted 11 ttw Anchor Pomt wrll for the ongr11a Cosn10 Prosr.t'rt Th~I 1 ... 11 .. , of Ma\ JO, 

2001° is c1lso pa rt o f t t e AOGCC. reco r,Js and conclus ons a11· prrsented her£- <H1c1 in F1i;1.rl' J 

"Evaluat.on o f the An chor Pu.nt offst•t wl'll show sc1il111t\ to bt ess t i an SOu ppm Total D.ssu111!'d Solrds 

.1bove a dept h of 200 feet f rom JOO' to 3400' TDS calculates at 22W ppm 1NoCI t q ) Sa<1111t1r·s rn ;hp 

in tNval 3500' to GSOO' are 4000 µprn C..i1e r1111\ t he taken through this scct 1:in to rtcogn11l' the gassy 

and coaly sands lhese give erroneous porosrty es11n1c1tcs which skew t hf' P.v•a res1i t~ The;e sands are 

coded red on figure 1 Below £800'. salrnit~ r c.p1dl\· increases lO l 6000' pp-11 TDS T·1£' ~" s of 11ttle ht>lp 

rn the t uvral sec t ion above 7000 b.1t is mutt. molf' corn1>araolt' belC•' ' 
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:r 
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F i llet SP < -10 o\ COA L = MISSING & OT > 110 

• 

·- I Sand of Interest 

--
- } ---: . .=r-· Coa ly Gassy ·- . 

··-:.:·~··· Interval 

.,._,:···~ -

T o t HI D t»:>o lvcd Sol1u:. (t~ µp m) 

Fig 1 Tim •s a plol of TDS , a;ue> calcu1d!t:'d from tlH: Rw,c 1echn1qut:' •f'•~u\ n1t·a'.u t•d Cl:'iJll1 L'I lht• 'HlChor Pornl 

11 1 well Thl' data tas oeen f1lter!'d to e: m1nJll' coJh. 11gt11 s:rea ~s a· c s~ .. 11t·~ inti''• ~I s t~at wrr e1 1:P with gill 
shows from tile Mudlog hdvt:' bt't'n codt•d •<'d SP calful~1 1om iHt:' 1h.- '"0 ova' <lnO ,110 , . poc>1 cc111 .. ,11 on .. mil ~ 

sa 1n1t•l'S exCl'l'd 10000 ppm The scalier ell l ht' bottom of fh;> plot 1\ n .. e to Ihm 10., quJl••v lo" pnro; ,.,. sane~ 

Attachment 2_Detailed Water Salinity Analysis 
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Attachment 2_Deta1led Water Salinity Analysis 

Energy 

.\·,•1• l cd11 ··~·r" 
i.· .. 1tus h-:ro ,..um Ao,·1~u1s 

f Pt ro phy\l(ISl 

n 2013 s,iccancer dnl eo tilt- Cos1110 111 on It P top of lhf" str1.uur~ Thl we ntt:-rseLtell Sf'• t'ldl gds 
s;incts a1 o a fe~\ water sanos Fig . Sis tlH' calcuiatro ~..ii 111t1r• for 111 s "'e11 ·o~ o\t"•'IWS "t u.ot 11 sou 
ppm to the 10µ of the West Foreland. whert! sah1111~ iumps to /7000 uprn 

Cosmo #1 Salin ity front ogs 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION 10 

Reply ·1 o: OCE-l 0 I 

1200 Sixth Avenue. Suite 900 
Seattle. Wasl1ington 98101-3140 

CERflflED MAIL - RETURN RECEIPT REQU ESTE.D 

Mr. Sieve Massey 
BlucCrl'St Alaska Operating. LLC 
:1-30 I C Street, Suite 202 
Anchnragl'. Alaska 99503 

OFFICE Of 
co~.:p_JAllCE AIJD [IJFORGEl.IEW 

Re: Issuance of Underground Injection Control ( UlCJ Permit No. AK l IO I 6-A 
Cosmopolitan Unit, Kenai Peninsula Borough. Alaska 

Dear f\·I r. tvlassey: 

The U. S. Environmental Protection Agency. Region 10. (EPA) is issuing an Underground Injection 
Control permit fo r BlucCrest Alaska Operating, LLC. for the Cosmopol itan Unit (CU). Kenai Peninsula 
Borough. Alaska. The enclosed document authorizes the permi11ee to inject non-ha:nu·dous industrial 
waste ut i I izing up ll1 t\\'O (2) Class r i 1tjec tio11 wells at the cu into the naturally saline intervals or the 
Tyonck Formation (TF), I lemlock Formation (I If) and West F0reland Formation (WFF). No con1111cnts were 
re1,;eivcd during the public comment period ortv1arch 2. 20 16 through April I. 2016. A public hearing 
was offcrcu J\pril 1, 2016, in the Federnl Bui !ding in Anchorage. /\laska; however. due to the absence or 
any specific writ1en requests for the hearing, the hearing was cancelled. 

This letter constitutes service of notice under -W C.F.R. 124.1 1>(<1>. The pamit will become dkcti\·c 1.in 
the date as indicated in the pem1it unless the Environmental Appeals Board receives a timely appeal 
meeting the rcquircmcms of -10 C.F.R. 124. 19. Information about the administrative appeal process may 
be obtained \111-l inc at cpa.gov/eab or by contacting the Clerk of the Environmental Appeals Board at 
(202) 233-0 122. 

Din.·ctor 

[ ncltisun: : 
Penn it :\K 1101 6-f\ 

cc,,. enc: i\ l ~1 rc lkntky. ADEC Di\·ision or \\'a1cr/ \\ 'n:-1c\\'ater Discharge Per111its 
Chris Wa llace. AOGCC 

I 



ISSUANCE DATE ANO SIGNATURE PAGE 

U.S. ENVIRONMENTAL PROTECTION AGENCY 
UNDERGROUND INJECTION CONTROL PERMIT: CLASS I 

Pennit Number AKll016-A 

Page 1 of21 

In compliance with provisions of the Safe Drinking Water Act (SOWA), as amended, (42 U.S.C. 
300f-300j-9), and attendant regulations incorporated by the U.S. Environmental Protection Agency (EPA) 
under Title 40 of the Code of Federal Regulations (C.F.R.), BlueCrest Alaska Operating LLC (BC AO) 
(pennittee) is authorized to inject non-hazardous industrial waste utilizing up to two (2) Class I injection / 
wells (DSPO I and DSP02) at the Cosmopolitan Field (CF), Hansen Pad (HP). located in Kenai Peninsula 
Borough and Cook Inlet, Alaska. The CF. operated by BCAO, is located offshore in the Cook Inlet 
approximately six (6) miles nonh of Anchor Point, Alaska, and includes the HP one-half mile west of 
Sterling Highway Milepost I 50.5. Injection is authorized into the deep subsea offshore injection zones / 
including Tyonek and Hemlock Fonnations, in accordance with Title 40 C.F.R. § 144.33 and the 
conditions set forth herein. The dis osal well s are in an area where there are no underground sources of 
drinking water (USDW) or qualify for aquifer exemption and injection zone(s) and are offshore. Aquifer 
data from Tyonek and Hemlock fonnations at the CF show log derived NaCl e uivalent salinities exceed 
3,000 pans er million_(mtrnl below 2,700 fee!.t) tru.5?._vertica A~P.th (TVD), e_xc~-~J500 P.P•JL~ 
3000' TVD and exceed 10,000 ppm below 6,500' TVD. Pursuant to the authority of 40 C.F.R. § 144.7, 
EPA grant an aquifer exemption (AE) for aquifers within the Tyonek fonnation between 3,508' 
measured depth (MO) (3000' TVO) and 8,202' MD (6,500' TVO) and within one-quarter(l/4) mile 
radius of the wellbores of proposed wells DSPOl and (equivalent depth in) OSP02 as the portions of 
aquifers meet the aquifer exemption criteria of 40 C.F .R. § 146.4. EPA has detennined portions of 
aquifers within the Tyonek and Hemlock fonnations (based on log data that show TDS values are ./ 
significantly greater than 10.000 mg/I TDS in the interval between 8,202' MD (6,500' TVD) and 11,314' 
MO (9050' TVO)) and within one-quarter (114) mile radius of the DSPOI and (equivalent depth in) 
OSP02 proposed wellbores) do not qualify under 40 C.F.R. § 144.3 as underground sources of drinking 
water. Regarding the AE, in summary, the portions of aquifers of the Tyonek fonnation in the interval 
between 3,508' MD (3000' TVD) and 8,202' MD (6,500' TVO) and within one-quarter mile radius of the 
wellbores of proposed wells OSPOI and (equivalent depth in) OSP02 meet the aquifer exemption criteria 
of 40 C.F.R. § 146.4. The criteria of 40 C.F.R. § 146.4(a) are met as there are no drinking water wells 
that penetrate the requested exempted intervals that are located more than one-half mile offshore and over 
3000' TVO below die surface. The criteria of 40 C.F.R. § 146.4{b) (I) are met as the aquifers contam 

llY<frocarbons in the Tyonek fonnation which is an oil gas producing fonnation. The criteria of 40 C.F.R. 
'§ 146.4b (2) is met, as the intervals are situated at a depth and location that make recovery of water 
economically or technically impractical. The criteria of 40 C.F.R. § 146.4{b) (3) is met, as the aquifers 
are so contaminated that it would be economically or technologically impractical to render the water fit 
for human consumption. Specifically, aquifers in the Tyonek fonnation show presence of hydrocarbons 
and exhibit a total dissolved solids (TOS) content of over 4,500 mg/I, based on well log data that BCAO 
analyzed. To produce potable water, treaunent would be required to remove the naturally occurring 
hydrocarbons (that includes benzene) and TOS to meet drinking water standards. Aquifer data show 
NaCl equivalent salinities exceed 3,000 ppm at 2.700' TVD, and Tyonek fomtation aquifers show NaCl 
equivalent salinities exceed 4,500 ppm below 3000' TVD. Regarding the No USDW ruling, in summary, 
the portions of aquifers wilhln the Tyonek and Hemlock fonnations below 8,202' MD (6,500' TVD) 
within one-quarter mile radius of the DSPOI and (equivalent depth in) DSP02 proposed wellbores do not 
qualify under 40 C.F.R. § 144.3 as underground sources of drinking water. EPA has detennined portions 
of aquifers within the Tyonek and Hemlock fom1ations (as described above in the interval between 8,202' 
MD (6,500' TVD) and l t ,314' MD (9050' TVD) and within one-quarter ( l/4) mile radius of the DSPO I 
and (equivalent depth in) DSP02 proposed wellbores) do not qualify as an underground sources of 
drinking water. based on the well log data that show TDS values are significantly greater than I 0,000 
mg/I. 
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·1 he proposed l<"'p-hok local ion lt>r "e ll OSPO I i!'> la1i111dt.· 59.85 7-t 76 ch:grct.·s Nt111h, longitude 151 . 80~8(1 
degrees \Vest. The proposed bull\llll-hole lo.:ation l()r \\ ell DSPO I is la1itude 59.50556 degrees Nonh. 
ln11 gi1udc 15 I .500 75 I degrees West. The local ion of 1ln.: !\ E lop IC1r \\'c l I DS 1'0 I is la1 i1udc 59.855081 
degrees North . longit ude 151.8 11 700 deg.rec!'> \\lc:-.t. ·1 he pror osed top-hole locati(ln IC.1r well DSP02 i:-. 
la1 i1ude 59.858 122 dcgn:c:-. Nunh. longitude I 5 I .SOJ625 degree!'> \\'e:-.t. The pr11poscd ll\)t10111-hnlc 
location for we ll DSP02 is l:11i1ude 59.522582 ckgrees Nonh. longitude I 5 I .-ICJO-t52 ckgrL·cs \\'es1. The 
locmion for the Al: 111p for \\Cll DSP02 is latituck 59.8(1I61J:! degrees Non h. longiwck 151.806222 
degrees \Ve:;t. 1\ll lo.:ations use the North A111eriean Oatum 1983 coordin:llc rn11 vc111ion. The disposa l 
\\ ells are subject 10 substi1111 io11. change or correction. 

1 he permit li111 i1s injection IO natur:illy sa line injection i111cm1ls in 1he T)ont:k and I k mlock fonna1 io11s 
in 1he CF. Injection of hazardous waste as defim:cl under 1hc Resource Conscr\'atio11 and Re.:overy Ac1 
(RCRA). as :11nendecl , (·f2 l IS( · 690 I) or radioac1i ve wastes (other than nat urally occurring radioa..:tive 
material - NO!Uvl from pipe scale and radioactive 1raccr beads) arc 1w1nuthori?cd 1111 cl..: r 1his permit. Afl 
rcli.:rcnces to Title 40 of till' Code o f r:edcra l Rcgulations arL' tO regulation that i-; in effect 011 thc date 1hai 
this permic is issued. Figures and appendices arc rd~rcnced in the permit appli..:ation for CF UIC Pennie 
. \ K-1 10016-A daccd 2016. 1 his per111i1 sh a If hecnn1c cffl·c1 i\ c 1)n Apri l 15. ~O 16. in acconlnnce "i1h 
-10 c. r .R. § 12-l . I 5. Thi:. pcnnit and the authori La tion tci inject :.hnll ~~pirc al midnight. r\ pril 1-L ~026. 
unlc:-.:. tennina 1~cl. 

Signed this fo1111h da~ or' April, 20 16. 

Ll.S. E11viro11111c111al Prnrcction 1\gL'llc~ 

Region I 0 (UCE-1 0 I) 
1200 S i~th ,\' enue Sui1c 900 
Scnllle. WA <J8101 
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PARTI 

GENERAL PERMIT CONDITIONS 

A. EFFECT OF PERMIT 

The penninee is allowed to engage in underground injection in accordance with the conditions of this 
pennit. The perrt1ittee shall not construct, operate, maintain, convert. plug. abandon, or conduct any 
other activity in a manner that allows the movement of any comaminant into USDWs, except as 
authorized by 40 CFR Part l 46. The underground injection nctivity, otherwise authorized by this 
pennit shall not allow the movement of fluid containing any contaminant into underground sources of 
drinking water, if the presence of that contaminant may cause a violation of any primary drinking 
water regulation under 40 C.F.R. Part l 4 l or may othenvise adversely affect the health of persons or 
the environment. Compliance with this pennit during its temt constitutes compliance for purposes of 
enforcement with Part C of the Safe Drinking Water Act (SOWA). Such compliance does not 
constitute a defense to any action brought under Section 143 l of the SOW A, or any other law 
goveming protection of public health or the environment from imminent and substantial 
endangerment to human health or the environment. 

This permit may be modified, revoked and reissued, or tenninated during its term for cause. Issuance 
of this pennit does not convey property rights or mineral rights of any sort or any exclusive privilege: 
nor does it authorize any injury to persons or property, any invasion of other private rights, or any 
infringement of State or local law or regulations. This pemtit does not authorize wty above ground 
generating, handling, storage, or treatmem facilities. 

This permit is based on a pennit application (2016) and supplemental material related to a no 
underground sources of drinking water determination by EPA for BCAO dated September 19. 2014. 

B. PERMIT ACTIONS 

I . Modification. Reissuance. or Termination 

This pennit may be modified, revoked and reissued, or tenninated for cause as specified in 40 
C.F.R. §§ 144.39 and 144.40. In addition. the pennit can undergo minor modifications for cause 
as specified in 40 C.F.R. § 144.41. The filing of a request for a permit modification, revocation 
and re issuance, or tennination, or the notification of planned changes, or anticipated 
noncompliance on the part of dte pennittee does not stay the applicability or enforceability of 
any permit condition. 

2. Transfer of Penni ts 

This permit is not transferable to any person except after notice to the Director on 
APPLlCA TION TO TRANSFER PERMIT (EPA Fonn 7520· 7) and in accordance with 40 
C.F .R. § 144.38. The Director may require modification or revocation and re issuance of the 
pennit to change the name of the pennittee and incorporate such other requirements as may be 
necessary under the SOWA. Upon request, electronic subminal may be approved by an EPA 
authorized representative. 
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C. SEVERABILITY 

The provisions of this permit are severable, and if any provision of this pennit or the application of 
any provision of this pennit to any circumstance is held invalid, the application of such provision to 
other circumstances, and the remainder of this pennit, shall not be affected thereby. 

D. CONFIDENTIALITY 

In accordance with 40 C.F.R. Part 2, any infonnation submitted to EPA pursuant to this pemtit may 
be claimed as confidential by the submitter. Any such claim must be asserted at the time of 
submission in the manner prescribed in 40 C.F.R. § 2.203 and on the application form or instructions, 
or. in the case of other submissions, by sramping the words "confidential" or "confidential business 
infonnation" on each page containing such information. If no claim is made at the time of 
submission, EPA may make the information available to the public without further notice. If a claim 
is asserted, the information will be treated in accordance with the procedures in 40 C.F.R. Part 2 
(Public Information). 

Claims of confidentiality for the following infonnntion will be denied: 

I . The name and address of the pem1ittee. 

2. Information that deals with the existence, absence. or level of contaminants in drinking water. 

E. GENERAL DUTIES AND REQUIREMENTS 

I . Duty to Comply 

The permittee shall comply with all conditions of this permit. Any permit noncompliance 
constitutes a violation of the SOWA and is grounds for enforcement action, pemtit termination, 
revocation and reissuance, modification, or for denial of a permit renewal application; except 
that the permittee need not comply with the provisions of this pemtit to the extent and for the 
duration such noncompliance is authorized in an emergency permit under40 C.F.R. § 144.34. 

2. Penalties for Violations of Permit Conditions 

Any person who violates a permit condition is subject to a civil penalty value calculated on a per 
day basis of such violation. Any person who willfully or negligently violates permit conditions 
is subject to a fine ofnot more than $37,500 per day of violation and/or being imprisoned for not 
more than (3) years. 

3. Duty to Reapplv 

If the pennittee wishes to continue an activity regulated by this permit after the expiration date 
of this permit, the pennittee must apply for and obtain a new permit. To be timely, a complete 
application for a new permit must be received at least 180 days before this permit expires. 
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4. Need to Halt or Reduce Activity Not a Defense 

It shall not be a defense for a pennittee in an enforcement action that it would have been 
necessary to halt or reduce the pennitted activity in order to maintain compliance with the 
conditions of this pennit. 

5. Duty to Mitigate 

The pennittee shall take all reasonable steps to minimize or correct any adverse impact on the 
environment resulting from noncompliance with this pennit. 

6. Proper Operation and Maintenance 

The pennittee shall, at all times, properly operate and maintain all facilities and systems of 
treatment and control (and related appurtenances) which are installed or used by the pennittee to 
achieve compliance with the conditions of this pennit. Proper operation and maincenance 
includes effective performance, adequate funding. adequate operator staffing and training, and 
adequate laboratory and process controls, including appropriate quality assurance procedures. 
This provision requires the operation of back-up or auxiliary facilities or similar systems only 
when necessary to achieve compliance with the conditions of this permit. De-characterized 
waste may be appropriately disposed in a Class I non-hazardous well [refer to 40 C.F.R. § 148.1 
(d)]. 

7. Dutv to Provide lnforrngtion 

The permittee shall provide to the Director, within a reasonable time, any information, including 
logging data that the Director may request to determine whether cause exists for modifying, 
revoking and reissuing, terminating this permit, or to determine compliance with this pennit. 
The pennittee shall also provide to the Director, upon request, copies ofrecords, including 
logging datn, required to be kept by this permit 

8. Inspection and Entry 

The pennittce shall allow the Director. or an authorized EPA representative. upon the 
presentation of credentials and other documents as may be required by law to: 

a. Enter upon the pennittee's premises where a regulated facility or activity is located or 
conducted. or where records are kept under the conditions of this pem1it; 

b. Have access to and copy, at reasonable times, any records (including logging data) that are 
kept under the conditions of this pennit; 

c. Inspect at reasonable times any facilities, equipment (including monitoring and control 
equipment), practices, or operations regulated or required under this pennit; and 

d. Sample or monitor at reasonable times, for the purposes of assuring permit compliance or 
as otherwise audtorized by SOW A. any contaminants or parameters at any location. 
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9. Records 

a. The permittee shall retain records and all monitoring infonnation, including all calibration 
and maintenance records and all original strip chart recordings for continuous monitoring 
instrumentation, copies of all reports required by this pennit and records of all data used to 
complete this permit application for a period of at least three years from the date of the 
sample, measurement, report or application. These periods may be extended by request of 
the Director at any time. This pem1it does not require retention of hard copies or original 
records for the record keeping requirements of the permit are met by retaining the records 
in electronic or original hard copy format. The original records are not required to be 
retained when electronic versions are retained. 

b. The pennittee shall retain records conceming the nature and composition of all injected 
fluids until three years after the completion of plugging and abandonment. At the 
conclusion of the retention period, if the Director so requests, the pem1itcee shall deliver 
the records to the Director. The permittee shall continue to retain the records after the 
three-year retention period unless he delivers the records to the Director or obtains written 
approval from the Director to discard the records. This permit does not require retention of 
hard copies or original records for the record keeping requirements of the permit are met 
by retaining the records in electronic or original hard copy fonnat. The original records 
are not required to be retained when electronic versions are retained. 

c. Records of monitoring information shall include: 

( l) The date, exact place, and time of sampling or measurements; 

(2) The name(s) of the individual(s) who perfonned the sampling or measurements; 

(3) The date(s) analyses were performed; 

(4) The name(s) of the individual(s) who perfonned the analyses; 

(5) The analytical techniques or methods used; and 

(6) The results of such analyses. 

d. Monitoring of the nature of injected fluids shall comply with applicable analytical methods 
cited and described in Table I of 40 C.F.R. § 136.3, in appendix III of 40 C.F.R. Part 261, 
or in certain circumstances by other methods that have been approved by the 
Administrator. 

e. All environmental measurements required by the permit, including, but not limited to 
measurements of pressure, temperature, mechanical integrity, and chemical analyses shall 
be done in accordance with EPA's Quality Assurance Program Plan. 
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f. As part of the COMPLETION REPORT, the pennittee must submit a PLAN that describes 
the procedures to be carried out to obtain detailed chemical and physical analysis of 
representative samples of the waste including the quality assurance procedures used 
including the following: 

(I) The parameters for which the waste will be analyzed and the rationale for the 
selection of these parameters; 

(2) The test methods that will be used to test for these parameters; and 

(3) The sampling method that will be used to obtain a representative sample of the 
waste to be analyzed. 

This pennit covers two proposed wells, including Class I well DSPO l and Class I 
well DSP02. Substitute wells wamint review prior to approval for substitution. The 
waste analysis plan (W AP) from the pennit application may be incorporated by 
reference to satisfy the W AP plan submittal requirements. An updated W AP may be 
incorporated by reference replacing the WAP from the pennit application. Upon 
request of the EPA authorized representative, tield copies of logging data shall be 
provided within 24 hours of the logging event. As part of the completion report, two 
copies of the final logging data shall be provided with the completion report. 

g. The permittee shall require a written manifest for each batch load of waste received for 
waste streams that are not hard piped and continuous. The manifest shall contain a 
description of the nature and composition ofnll injected fluids, date of receipt, source of 
material received for disposal, name and address of the waste generator, a description of 
the monitoring performed and the results, a statement stating if the waste is exempt from 
regulation as hazardous waste as defined by 40 C.F.R. § 261.4, and any information on 
extraordinary occurrences. 

For waste streams that are hard-piped continuously from the source to the wellhead, the 
pennittee shall also provide for continuous, recorded measurement of the discharge rate 
and shall provide such sampling and testing as may be necessary to provide a description 
of the nature and composition of all injected fluids, and to support any statements that the 
waste is exempt from regulation as hazardous waste as defined by 40 CFR § 261.4. 

h. Dates of most recent calibration or maintenance of gauges and meters used for monitoring 
required by this pennit shall be noted on the gauge or meter. Earlier records shall be 
available through a computerized maintenance history database. 

I 0. Reporting Reguirements 

The pennittee shall give notice to the Director, as soon as possible, of any planned physical 
alterations or additions to the pemtitted facility or changes in type of injected waste. 

11. Anticipated Noncompliance 

The pennittee shall give advance notice to the Director of any significant planned changes in the 
pennitted facility or activity that may result in noncompliance with permit requirements. 
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12. Twenty-Four Hour Reporting 

a. The permittee shall report to the Director or an authorized EPA representative any 
noncompliance that may endanger health or the environment. Any infomtation shall be 
provided orally within 24 hours from the time the pennittee becomes aware of the 
circumstances. If EPA or the pennittee discovers that fluids have moved above the upper 
confining zone along a wellbore within the area of review (AOR), then injection shall 
cease until the fluid movement problem can be diagnosed and co1Tected. The following 
shall be included as infonnation that must be reported orally within 24 hours: 

(I) Any monitoring or other infonnation that indicates that any contaminant may cause 
an endangennent to an underground source of drinking water. 

(2) Any noncompliance with a pennit condition or malfunction of the injection system. 

b. A written submission shall also be provided (in electronic fonnat for release to the public 
and, upon request by an EPA authorized representative, directly to Tribal Govemment(s)) 
within five (5) days of the time the pennittee becomes aware of the circumstances. The 
written submission shall contain a description of the noncompliance and its cause. the 
period of noncompliance, including exact date and times, and, if the noncompliance has 
not been corrected, the anticipated time it is expected to continue, and steps taken or 
planned to reduce, eliminate. and prevent recurrence of the noncompliance. 

13. Other Noncompliance 

The pennittee shall report all other instances of noncompliance not otherwise reported at the 
time monitoring reports are submitted. The reports shall contain the infonnation listed in Pennit 
Condition Part I E.12.b. 

14. Reporting Corrections 

When the pennittee becomes aware that he/she foiled to submit any relevant facts in the pennit 
application or submitted incorTCCt infonnation in a permit application or in any report to the 
Director, the pennittee shall promptly submit such facts or infonnation. 

IS . Signatory Reguirements 

a. All pennit applications, reports required by this pennit and other information requested by 
the Director shall be signed by a principal executive officer of at least the level of 
vice-president, or by a duly authorized representative of that person. A person is a duly 
authorized representative only if: 

(I) The authorization is made in writing by a principal executive of at least the level of 
vice-president. 

(2) The authorization specifies either an individual or a position having responsibility 
for the overall operation of the regulated facility or activity, such as the position of 
plant manager, operator of a well or a well field, superintendent, or position of 
equivalent responsibility. A duly authorized representative may thus be either a 
named individual or any individual occupying a named position. 
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(3) The written authorization record is retained on site. an electronic scan copy is 
submitted to the Director and upon request the original is submitted to the Director 
or an EPA authorized representative. 

b. If an authorization under paragraph 15.a. of this section is no longer accurate because a 
different individual or position has responsibility for the overall operation of the facilicy, a 
new authorization satisfying the requirements of paragraph 15.n. of this section must be 
submitted to the Director prior to or together with any reports, infonnation, or applications 
to be signed by an EPA authorized representative. 

c. Any person signing a document under paragraph 15.a. of this section shall make the 
following certification: 

"I certify under the penalty of law that I have personally examined and am familiar with 
the information submitted in this document and all attachments and that, based on my 
inquiry of those individuals immediately responsible for obtaining the infonnation, l 
believe that the infonnation is true, ac<:urate, and complete. l am aware that there are 
significant penalties for submitting false infonnation, including the possibility of fine and 
imprisonment." 

F. PLUGGING AND ABANDONMENT 

I . Notice of Plugging and Abandonment 

The permittee shall notify the Director no later than 45 days before conversion or abandonment 
of the well. 

2. Plugging and Abandonment Report 

The pennittee shall plug and abandon the well as provided in the Plugging and Abandonment 
Plan (7520-6 Attachment Q) ofUIC Class I Permit Application submitted by the penninee, 
which is hereby incorporated as a part of this pennit. Within 60 days after plugging any well 
the pennittee shall submit a report to the Director in accordance with 40 C.F.R. § 144.5 l(p). 
EPA reserves the right to change the manner in which the well will be plugged if the well is not 
proven to be consistent with EPA requirements for construction and mechanical integrity. The 
Director may ask the pennittee to update the estimated plugging cost periodically. 

3. Cessation Limitation 

After a cessation of operations of two years. the perminee shall plug and abandon the well in 
accordance with the plan unless he/she: · 

a. Provides notice to the Director; and 

b. Demonstrates that the well will be used in the future; or 

c. Describes actions or procedures, satisfactory to the Director dtat the pennittee will take to 
ensure that the well will not endanger underground sources of drinking water during the 
period of temporary abandonment. These actions and procedures shall include compliance 
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with the technical requirements applicable to active injection wells unless waived by the 
Director. 

4. Cost Estimate for Plugging and Abandonment 

a. The pennittee is required in the permit application (see 7520-6 attachment R) to estimate 
the cost of plugging and abandonment of the permitted Class I UIC well(s) per well. 
Please refer to the pennit application (7520-6 attachment R) for the plugging and 
abandonment cost estimates(s) per well for the year the application is submitted. 

b. The pennittee must submit financial assurance and a revised estimate prior to April 30 of 
each year. The estimate shall be made in accord with 40 C.F.R. § 144.62. The Director or 
an EPA audtorized representative may approve electronic submittal of this requirement 
provided the pennittee retains the original and submits the original upon request. 

c. The pennirtee must keep at the facility or at the pem1ittee central files in Alaska during the 
operating life of the facility the latest plugging and abandonment cost estimate. 

d . When the cost estimate changes. the documentation submitted under 40 C.F.R. § I 44.63(f) 
shall be amended as well to ensure that appropriate financial assurance for plugging and 
abandonment is maintained continuously. 

e. The pennittee must notify the Director by registered mail of the commencement of a 
voluntary or involuntaiy proceeding under Title 11 (Bankruptcy). U.S. Code, naming the 
owner or operator as debtor, within ten (I 0) business days after the commencement of the 
proceeding. 

G. FINANCIAL RESPONSIBILITY 

The penninee shall maintain continuous compliance with the requirement to maintain financial 
responsibility and resources to close, plug. and abandon the underground injection well. If the financial 
test and corporate guarantee provided under 40 C.F.R. § 144.63(f) should change, the pennittee shall 
immediately notify the Director. The pennittee shall not substitute an alternative demonstration of 
financial responsibility for that which the Director has approved, unless it has previously submitted 
evidence of that alternative demonstration to the Director and dte Director notifies him that the alternative 
demonstration of financial responsibility is acceptable. 

Consistent with 40C.F.R.§144.63 and regarding incapacity of owners or operators, guaramors, or 
financial institutions, the pennittee must notify the Director by registered mail of the commencement of a 
voluntary or involuntary proceeding under Title 11 (Bankruptcy), U.S. Code, naming the owner or 
operator as debtor, within ten ( t 0) business days after the commencement of the proceeding. 
Furthennore, an owner or operator must notify the Regional Administrator by certified mail of the 
commencement of a voluntary or involuntary proceeding under Title 11 (Bankruptcy), U.S. Code, naming 
the owner or operator as debtor, within ten ( 10) business days after the commencement of the proceeding. 
A guarantor of a corporate guarantee as specified in § 144.63(f) must make such a notification if he is 
named as debtor, as required under the terms of the guarantee(§ 144.70(f)). 
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PART II 

WELL SPECIFIC CONDITIONS 

A. CONSTRUCTION 

I . Casing and Cementing of Existing Sidetrack and/or Replacement Wells 

The pennittee shnll case and cement the well(s) to prevent the movement of fluids into or 
between underground sources of drinking water ocher than the authorized injection interval (see 
11.C.4, below). Casing and cement shall be installed in accordance with a casing and cement 
program approved by the Director and in accordance with EPA Class I well construction 
practices (40 C.F.R. § 146.12) and the State of Alaska/AOGCC Regulations (20 AAC § 25.412 
and 20 AAC § 25.252). For any Class I wells to be drilled at this location (including 
replacement/sidetracks), in addition to the above requirements, the pennittee shall provide not 
less thnn 30 days advance notice to the Director or EPA authorized representative to witness all 
cementing operations. The 30 days advance notice requirement to witness cementing operations 
may be revised (either increased or decreased in duration) by the Director or EPA authorized 
representative.) If primary cement retums to surface are not observed for the (20 inch or other) 
surface casing cementing procedure, the Director or EPA authorized representative is to be 
notified as to the nature of the augmented testing proposed to ensure the integrity of the cement 
bond and adequacy of nny Top Job procedure. The Cement Bond/Ultrasonic Imaging (USlT or 
other) logs and pressure tests (leak off test and/or fonnation integrity test) will be nm for both 
the (20 inch or other) surface and (9 518 inch or other) injection casings to confirm zonal 
isolation and verify casing integrity. Upon request of the Director or EPA authorized 
representative, the pennittee shall provide all data requested, including but not limited to two (2) 
field copies of all logging data at the time (within 24 hours) of the well logging activities and 
two (2) final log copies with the final completion report. 

Should a chnnge(s) be required to the design casing and cementing program (due to 
unanticipated conditions), the Director or EPA authorized representative shall be notified as to 
the nature of the change(s), so thnc approval is obmined from the Director or EPA authorized 
represen<ative enabling the well to be drilled and completed in a safe and successful manner. 

The casing, cementing and well construction data will be in compliance with the procedures 
outlined in construction procedures and construction details (including but not limited to well 
schematics (7520-6 Attachments Land M) of the pennit application. 

2. Tubing. Packer and Completion Details of Existing Sidetrack and/or Replacement Wells 

The well shall inject fluids through tubing with a packer. Tubing and packer shall be installed in 
accordance with the procedures in the pennit application. [n the event that a packer needs to be 
set or re-set at a revised depth at a later date, the pennittee will perfonn n mechanical integrity 
test prior to resuming injection, submit the necessary data and obtain authorization from EPA 
prior to resuming injection. The packer will be set no more than 100' MD from the top of the 
injection zone unless a greater spacing from the packer to the top of the injection zone is 
specified and authorized by the Director or EPA authorized representative. 
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3. New Wells in the Area of Review 

EPA has set a quarter mile radius as the Area of Review (AOR) for this Class I U lC pem1it 
application. New Class I pemtitted UIC wells shall be installed in accordance with a casing and 
cement program approved by the Director and in accordance with EPA Class I well construction 
practices (40 C.F.R. § 146.12) and will also follow the State of Alaska/AOGCC Regulations 
(20 AAC 25.412 and 20 AAC 25.252). New wells within the AOR shall be constructed in 
accordance with the Alaska Oil and Gas Conservation Commission Regulations Title 20 
Chapter 25. If in the future, any development or service wells are drilled that penetrate the 
injection intervals within the area of review. these wells shall have casing cemented to the 
fonnntion throughout the entire section from 200' TYO below to 200' TVD above the 
(proposed, revised or updated) injection zone as identified in the permit application. 

B. CORRECTIVE ACTION 

The applicant has identified no welts in the Area of Review {AOR) which require corrective action in 
order to prevent fluids from moving above the confining zone. If the applicant later discovers that a 
well or wells within the AOR require(s) corrective action to prevenl fluid movemenl, lhen lhe 
applicant shall inform the EPA upon such discovery and provide a corrective acrion plan for EPA 
review and approval. 

C. WELLOPERATION 

I . Prior to Commencing Injection 

Unless the well has previously {within 180 days) fulfilled requirements of Part II C. I., prior to 
commencing i1tjection of new, existing sidetrack and/or replacement wells, injection operations 
pursuant to this pennit may not commence until: 

a. Construction is complete and rite pem1ittee has submitted two copies of COMPLETION 
FORM (with logging data) FOR lNJECTION WELLS (EPA Fonn 7520-9, see 
Attachments to be submitted with lhe completion report): and 

( l) The Director or EPA authorized representative has inspected or otherwise reviewed 
the new, existing, sidetrack or replacement injection well(s) and finds it is in 
compliance with the conditions of the permit; or 

(2) The permiltee has not received notice from the Director or EPA authorized 
representative of intent to inspect or otherwise review the new, sidetrack or 
replacement injection well(s) within thirteen ( 13) days of EPA receiving the 
COMPLETION REPORT (with logging data) in which case prior inspection or 
review is waived and the permittee may commence injection. 

b. The permittee demonstrates that the well has mechanical integrity as described in Part 
11.C.3. Mechanical Integrity below. and the pennittee has received notice from the Director 
or EPA authorized representative that such a demonstration is satisfactory. The pennittee 
shall notify EPA at least two (2) weeks prior to conducting this initial test so that an EPA 
aurhorized representative may be present and 
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c. The pennittee has conducted a step-rate injection test (SRT) and submitted a preliminary 
report to EPA that summarizes the results. However, upon approval of the Director or 
EPA authorized representative, if an SRT was conducted on the subject well and the 
results were submitted to the EPA, then the pennittee is not required to conduct another 
SRT prior to resumption of Class I injection activities or prior to permit renewal. 

2. During Injection 

The CF Class I facilities shall be manned 24 hours per day by trained and qualified operators 
while injection is occurring. During injection, the well injection pressure, tubing-casing (inner) 
annulus pressure, injection rate, will be monitored on a continuous basis. Out-of-limit alanns 
and shut-off systems will be installed and the injection facility plant shall be monitored by 
trained and qualified operators during i1tjection. Visual and automatic monitoring of the tubing
casing (inner annulus) and tubing pressures will occur routinely with pre-set. out-of-limit alanns 
to infonn supervisory personnel. 

The wellhead, controls. and monitoring instrumentation will be enclosed in an insulated 
stntcture. 

3. Mechanical Integrity 

a. Standards 

The injection well(s) must have and maintain mechanical integrity pursuant to 40 C.F.R. § 
146.8. 

b. Prohibition without Demonstration of Mechanical Integrity 

Injection operations are prohibited after the effective date of this pennit unless the 
permittee has conducted the following tests and submitted the results to the Director: 

(I) In order to demonstrate there is no significant leak in the casing, tubing or packer, the 
tubing/casing annulus must be pressure tested, in conformation with State of Alaska 
regulation 200 AAC 25.412 which requires the casing to be tested to 0.25 psi/ft 
multiplied times the vertical depth of the packer, but not to exceed 70% if the 
minimum yield strength of the casing. Pressure tests shall show a stabilizing. 
tendency. That is, the pressure may not decline more than I 0 percent during the 30-
minute test period and shall experience less than one-third of its total loss in the 
second (lasr) half of the 30-minute test period. If the total loss exceeds 10 percent or 
if the loss during the second 15 minute period is equal to or greater than one-half the 
loss during the first 15 minutes. the pennittee may extend the test period for an 
additional 30 minutes to demonstrate stabilization. However, the MIT meets criteria 
at the completion of the first 30 minute test if the total pressure loss in the 30 minute 
period is 2% or less and the pressure loss in the first IS minutes (first time period) is 
more than the pressure loss in the second IS minutes (second time period). After the 
effective start date of this permit, the SAPT will be required annually until expiration 
of the ten {10) year pennit period. This internal mechanical integrity test (standard 
annulus pressure test· SAPT) will be required annually if the well is active and once 
every two (2) years if the well is inactive. If approved by the Director or EPA 
authorized representative, the internal mechanical integrity test due dates may be 
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excended up to three (3) months to accommodate constraints resulting from drilling, 
operational or other logistics related to operating in the remote environment. At the 
discretion of the Director, and depending on the results of the internal annulus 
mechanical integrity test data, the frequency for demonstrating internal mechanical 
integrity (no leaks in the tubing-casing annulus or in the tubing-packer assembly) 
may be revised (either increase or decrease in frequency) as specified and approved 
by d1e Director or EPA authorized representative. lf a wel I has been on injection and 
has successfully demonstrated its mechanical integrity (both intemal and external) on 
an annual basis (with the tests being witnessed by an EPA authorized representative), 
the well is approved to continue injection upon approval of a permit renewal. 

(2) To detect movement of fluids in venical channels adjacent to the well bore and to 
determine that the confining zone is not fractured, an approved fluid movement test 
shall be conducted at an injection pressure at least equal to the average continuous 
injection pressure observed in the previous six months. Approved fluid movement 
tests include, but are not limited to tracer surveys, temperature survey logs 
(conducted after a 12 hour shut-in/ or at the discretion of the EPA authorized 
representative), noise logs, oxygen activation/water flow logs (WFL), borax pulse 
neutron logs (PNL). or other equivalent logs. Fluid movement test procedures must 
be submitted 30 days in advance and are subject to prior approval by the Director or 
an EPA authorized representative. Upon request, two field copies shall be provided 
to the EPA authorized representative immediately upon completion of the logging. 
activities, and final copies of all logs shall be submitted to EPA accompanied by a 
descriptive and interpretive report. Fluid movement/confinemenc logs will be run 
initially upon completion of a new, existing sidetrack and/or replacement well and 
prior to initiation of injection at start-up. After acquiring this baseline data, the fluid 
movement/confinement logs will be required every year while the well is active until 
expiration of the ten (I 0) year pennit period. If approved by the Director or EPA 
authorized representative, the external mechanical integrity test due dates may be 
extended up to three (3) months to accommodate constraints related to operating in 
the remote environment. At the discretion of the Director or an EPA authorized 
representative, and depending on the results of che baseline data, the frequency for 
demonstrating external mechanical integrity (no flow behind pipe and isolation above 
injection interval) and utilizing alternative diagnostic techniques, may be revised 
(either increase or decrease in frequency) as specified and approved by the Director 
or an EPA authorized representative. 

(3) Internal tubing inspection logs (pipe analysis logs, caliper logs, or other equivalent 
logs) shall be run once every two (2) years while the well is active and may be 
revised (either increase or decrease in frequency) at the Director or EPA authorized 
representative's discretion, to monitor well condition, thickness and integrity of the 
downhole tubing. Inspection log test procedures must be submined 30 days in 
advance and are subject to prior approval by the Director or an EPA authorized 
representative. Tubing liners may be taken into consideration regarding this 
inspection requirement. If approved by the Director or EPA authorized 
representative, the test due dates may be extended up to three (3) months to 
accommodate constraints related to operating in the remote environment. Unless 
waived by the EPA authorized representative, any exposed section of the injection 



Page 16 of21 

casing will have to be logged during any scheduled workover for tubing change-out, 
etc. Copies of the logs shall be accompanied by a descriptive and interpretive report. 

c. Temis and Reportina 

(I) Two (2) copies of the log(s) and two (2) copies of a descriptive and interpretive 
report of the mechanical integrity tests identified in 3.b (2) and 3.b (3) shall be 
submitted within 45 days of completion of the logging. Two (2) field copies of 
log(s) shall be submitted (upon request by an EPA authorized representative to the 
representative) immediately upon completion of the field logging event. 

(2) Mechanical integrity shall also be demonstrated by the pressure test in 3.b. (1) any 
time the tubing is removed from the well or if a loss of mechanical integrity 
becomes evident during operation. The pennittee shall report the results of such 
tests within 45 days of completion of the tests. 

(3) After the initial mechanical integrity demonstration, the permittee shall notify the 
Director of intent to demonstrate mechanical integrity at least 30 days prior to 
subsequent demonstrations. 

(4) The Director will notify the permittee of the acceptability of the mechanical 
integrity demonstration within 13 days of receipt of the results of the mechanical 
integrity tests. Injection operations may continue during this 13-day review period. 
If the Director does not respond within 13 days. injection may continue. 

(S) In the event that the well foils to demonstrate mechanical integrity during a test or a 
loss of mechanical integrity occurs during operation, the permittee shall halt 
operation immediately and shall not resume operation until the Director or an EPA 
authorized representative gives approval to resume injection. 

(6) The Director may, by written notice, require the permittee to demonstrate 
mechanical integrity at any time. 

(3) Injection Zone 

Injection shall be limited to the injection zone (IZ) intervals that include the Upper Tyonek, 
Lower Tyonek and Hemlock Fonnations. The top of the IZ is defined by the top of the Upper 
Tyonek sandy unit at 3163' TVDss {Depth reference see: Hansen I well). The base of the IZ is 
defined by the lowest sandy unit of the Hemlock Fonnation at 7197' TVDss (See: Hansen I 
well). The lZ includes several sand and shale sequences that create select IZ intervals bound by 
intennediate confining shale layers. The (344 foot thick) upper confining zone (UCZ) is in the 
Upper Tyonek Fonnation. The top of the UCZ is defined at 2878' TVDss (See: Hansen I 
well). The base of the UCZ is defined at 3222' TVDss (See: Hansen I well). The (greater than 
290' thick) lower confining zone (LCZ) includes the basal shale of the Hemlock Fonnation and 
the West Forelands Formation. The top of the LCZ is at 7198' TVDss (See: Hansen I 
well). Note: The base of the LCZ extends deeper than the total depth of the Hansen I 
well. Intermediate confining shale sequences within the IZ are observed at 4314-4473' TVDss, 
4703-4862' TVDss, 5697-5782'TY0ss, 5966-6011' TYDss and 6526-6553' TVDss (See: 
Hansen l well). 
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(4) Waivers to UIC Program Reguirements 

As a result of the subsurface aquifer conditions [within the Tyonek and Hemlock Formations 
based on data representing from 2700' to over 9000' true vertical depth sub-sea (TVDss) in the 
vicinity of the proposed injection wells (DSPOI and DSP02). on September 19, 2014. EPA 
approved an aquifer exemption for portions of aquifers from 3000' TVDss (3508' MD) to 6500" 
TVDss (8202' MD) within Y. mile of the boreholes of the proposed wells, and EPA detennined 
aquifers do not qualify as underground sources of drinking water (no-USDW) for portions of 
aquifers from 6500' TVDss (8202' MD) to 9050' TVDss ( 11314' MD) within Y. mile of the 
boreholes of the proposed wells,] EPA is granting the following waivers of UIC regulatory 
program requirements as listed below: 

(i) Compatibility of Fonnation and lnjectate [40 C.F.R. §§ 146.12 (e) and 146.14 (a)(8)]: 
Based upon the applicability of past injection studies, petrophysical logging data, existing 
rock and fluid samples plus successful injection practices into fonnations in the Cook 
Inlet vicinity, EPA is waiving the above two requirements for any additional sampling 
and characteriz.ation of fonnation fluids and injection rock matrix in order to detennine 
whether or not they arc compatible with the proposed ittjcctate. 

(ii) htjection Zone Fracturing, Ambient Monitoring and Pressure Buildup [ 40 C.F .R. § 
146.13 (a) (I), (b) and (d) (I) and (2)): Based on log surveillance results into fonnations 
in the Cook Inlet vicinity that consistently verify no significant upward movement of 
i1tjected fluids, continuity of geologic fonnations and that transmission through faulting is 
not likely to transmit fluid above the confining zone, and there are no improperly sealed. 
completed, or abllJ\doned wellbores in the area of review, EPA is waiving the above three 
requirements of an ambient monitoring of saline aquifers above the confining zone, 
monitoring the strata overlying the confining zone for fluid movement and a monitoring 
program including a pressure buildup of the injection zone annually. Also, based on the 
above, EPA is waiving the prohibition against fracturing the injection incerval, and would 
instead allow fracturing to a minor extent at the injection well confined to the irtjection 
zone so long as new fractures are not initiated nor existing ones propagated within the 
upper and lower confining zone. However, in no case shall i1tjection pressure initiate 
fractures in the confining intervals above and below the injection zone. Authorized 
injection will be limited to the pennitted injection zones in the Tyonek and Hemlock and 
possibly the West Foreland. However, external mechanical integrity demonstrations are 
required to verify that all injected fluids are exiting in the injection interval and that there 
is no flow behind pipe due to channeling, etc. [See Part ll C.3.b (2)] 

(5) Injection Rate and Pressure 

Injection pressures shall not initiate new fractures or propagate existing fractures in the upper -
confining zone as that stratigraphic interval is described in the CF Well Hansen Number I Type 
Log (7520-6 Attachment F) in the permit application. Injection pressures will average between 
1800-3500 psi, depending on the depth of the receiving zone. Neither shall the maximum 
injection pressure, measured at the wellhead, exceed 4500 pounds per square inch (psig). except 
as follows. 

In the event of a plant shut-down or outage, there may be instances where injection pressures 
exceed 4500 psi (unrelated to fluid injection activities). In such instances, the pennittee shall 
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notify the Director or an EPA authorized representative by telephone or electronic mail within 
twenty four (24) hours of the initial exceedance of the 4500 psig limitation and shall submit a 
written incident report not later than ten ( l 0) days thereafter. Upon request. electronic mail 
submittal of the incident report may be approved by an EPA authorized representative. 

It should be noted that the wellhead working pressure limit of 5000 psig should not be exceeded 
at any time. Besides alarms and automatic shutdown controls, the wellhead assembly will 
include a surface safety valve to provide additional security. 

(6) Annulus Pressure 

The annulus between the tubing and the long string casing shall be filled with a corrosion 
inhibited non-freezing solution. To accommodate swings in wellbore temperatures and tubing 
thennal expansion, a positive surface pressure up to 1500 psig is authorized for the inner 
annulus (tubing x long string injection casing). 

Since the tubing-casing annulus pressure will vary due to temperature changes, the high-low 
annulus pressure limits can be adjusted, if necessary and upon approval by the Director or an 
EPA authorized representative, (to include both the summer and winter ambient temperature 
variations). 

Note: The authorization of up to 1500 psi on the inner annulus is to enable shut-down and alann 
systems to be set at appropriate pressure limits, so as not to shut-down the facility from 
unintended causes not related to direct injection activities, and is not intended to allow the 
perminee to continue to maintain the well on injection, in the event of a loss of mechanical 
integrity or when there is pressure build-up either in the tubing by inner annulus or between the 
injection casing and surface casing (between the inner annulus by outer annulus), resulting in a 
potential sustained casing pressure scenario. In the event of a loss of mechanical integrity, then 
the pemtittee has to meet the requirements as outlined in Part II.C.3.c.5 of this permit. 

(7) Injection Fluid Limiration 

This pennit only authorizes the injection of those fluids identified in the permit documentation. 
De-characterized waste may be appropriately disposed in a Class l non-hazardous well (refer to 
40 C.F.R. § 148. l(d)). Fluids generated from Class I injection well construction and well 
workover, and fluids generated from the operation and maintenance of Class I injection wells 
and associated injection well piping, may be disposed in a Class I non-ha1llrdous injection well. 
No radioactive wastes other than naturally occurring radioactive material (NORM) from pipe 
scale and/or radioactive tracer beads shall be injected for disposal . In the event that third pany 
wastes are accepted, the third pany must certify the fluids are eligible for injection. 

D. MONITORING 

l . Monitoring Requirements 

Samples and measurements collected for the purpose of monitoring shall be representative of 
the monitored activity. 



Page 19 of:? I 

2. Continuous Monitoring Devices 

Continuous monitoring devices shall be installed, maintained, and used to monitor injection 
pressure and rate for those streams that are hard·piped and continuous, and to monitor the 
pressure of non.freezing solution in the annulus between the tubing and the long string casing. 
Calculated flow data are not acceptable except as a back·up system if the primary continuous 
injection rate device malfunctions. (For clarification, "continuous monitoring" refers to alarms 
and analogue readings such as pressure and rate that are displayed in the control room. 
Instrumentation is currently used to monitor key parameters. Alarms alert operators of high 
levels and can/do shut down pumps automatically if the high·high level is triggered. In this 
context "continuous" is a real-time tracking operation; although continuous data is not 
recorded). 

3. Monitoring Direct Waste Injection 

Direct waste injection pumping operations at the well site shall be continuously manned and 
visually monitored. During these pumping operations, a chronological record of the time of day. 
a description of the waste pumped, injection rate and pressure, and well annulus pressure 
observations shall be maintained. The person in charge of the pumping operations must be 
identified on the pumping record. 

4. Alarms and Operational Modifications 

a. The pennittee shall install, continuously operate, and maintain alarms to detect excess 
injection pressures and significant changes in annular fluid pressure. These alarms must 
be of sufficient placement and urgency to alert operators in all operating spaces including 
but not limited to the control room. The permittee shall install and maintain an emergency 
shutdown system to respond to losses of internal mechanical integrity as evidenced by 
deviations in the annular fluid pressures. 

b. Plans and specifications for the alanns shall be submitted to the Director or EPA 
authorized representative prior to the initiation of injection. 

E. REPORTING REQUIREMENTS 

Perrni"« hereby consents to EPA posting reports, plans, or other documents, on a website related to the 
UIC permit, should EPA choose to do so. 

I . Quarterly Reports 

The pennittee shall submit quarterly reports to the Director containing the following 
information: 

a. Monthly average. mnximum, and minimum values for injection pressure, rate, and volume 
shall be reported on INJECTlON WELL MONITORING REPORT (EPA Form 7520-8). 
Upon request of an EPA authorized representative, an electronic submittal is required. 

b. Graphical plots of continuous injection pressure and rate monitoring. 

c. Daily monitoring data in an electronic fonnat. 
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d. Physical, chemical, and other relevant characteristics of the injected fluid. 

e. Any well workover or other significant maintenance of downhole or injection-related 
surface components. 

f. Results of all mechanical integrity tests perfonned since the previous report including any 
maintenance-related tests and any "practice" tests. 

g. Any other tests required by the Director. 

2. Annual Reports 

An annual performance report covering the period October I of the previous year through 
September 30 of the report year shall be submitted on or before November 30, The report shall 
include rate and pressure perfom1ance. surveillance logging, fill depth. Survey results and 
volumetric analyses of the disposal storage volume. When warranted, an estimate of the 
fracture growth shall also be included in the report. At the discretion of the Director or an EPA 
authorized representative, and depending on other reporting requirements or the results of the 
injection data, the timing, content and frequency of this reporting may be revised (either 
increase or decrease in content and/or frequency) as specified and approved by the Director or 
an EPA authorized representative. 

3. Report Certification 

All reporting and notification required by this pennit shall be signed and certified in accordance 
with Part l.E.15; electronically stored and maintained at the pennittee's facility, or company 
headquarters; electronically submitted to an electronic (email) address provided by the Director 
or an EPA authorized representative; and upon request by the Director or an EPA authorized 
representative, submitted as a hard copy to the following address: 

UIC Manager, Ground Water Unit {OCE-101) 
U.S. Environmental Protection Agency Region I 0 
1200 Sixth Avenue, Suite 900 
Seattle, Washington 9810 I 



Enclosed are EPA Fonus: 

APPENDIX A 

REPORTING FORMS 

7520-7 APPLICATION TO TRANSFER PERMIT 

7520-8 INJECTION WELL MONITORING REPORT 

7520-9 COMPLETION FORM FOR INJECTION WELLS 
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OMB No. 2040.0042 Approval Eq>lrH Ull1l2011 

United Statn Environmental Protection Agency 

&EPA W11hlngton, OC ZG460 

Application To Transfer Pennit 
Namo and AddrHe of Eal1tln9 Pomilltae Na1110 and Add,.•• of Surface 0-•tt 

Slate I County I Pennlt Number 
Locato Well and Oulllne Unit on 
Section Plat· MO Acree 

N 
Surface Location Oooclfptlon 

I I I I I I _tuot 114 of·- f/4 of · - 1/4 of Section __ Townahlp Ronge 

--+-~-+- --+-~-+- Locate well In •- dlroctlone tram neareat llnoe of quarter toctlon and drflllng unit 

I I I I I I 
Suri ace -1-r1- -1-r1-

--+-~-+- --+-l--+- Location _ft. frm (Ntsl _Lin• of quarter secUon 

I I I I I I and _ ft. rrom (EJWI ·-Line of quarter oactlon. 

w I I I I I I E Well Activity Well Status Type of Pormlt 

--+-~-+- --+-~-+- __ Claool __ Operating __ lndlvlduat 

I I I I I I 
-1-r1- -1-r1- _cln•ll __ l\lodlftcallon/Convenlon _Arla 

--+-l--+- --+-l--+-
__ Brfnt Olapout __ PropoHd Numbor of Well• _ 

_ Enhanced Recovery 
I I I I I I _Hydrocarbon Storago 

s _c11111t1 

_Other 

LtaHNumbor Well Number 

Name(•) and AddrH1(01) of New Owner(•) Nome ond AOdreH of New Opentor 

Attach to this appllcaUon a written agreement between the exlsUng and new permlttee containing a 
specific date for transfer of permit responslblllty, coverage, and llablllty between them. 

The new permlttee must show evidence of flnanclal responslbUlty by the submission of e surety bond, or 
other adequate assurance, such as flnenclel statements or other materials acceptable to the Director. 

Certification 

I certify under the penalty of law that I hive personally examined and am famlllar with the lnfonnatlon aubmlttad In 
this document and all attachment• and that. based on my Inquiry of thaee lndlvlduals lmmedlataly rasponslble for 
obtaining the lnfonnation, I believe th1t the Information la true, accurate, and complete.I am aware that there are 
algnlflcant penaltfea for submitting falae lnfonn1tlon, Including the poHlblllty of fin• and lmprlaonment (Ref. 40 CFR 144.32) 

Name and Offtclal Tld1 (Pl•11H iy,,. or print) Slgneturo Oal• Slgnod 

EPA Fonn 7120·7 (ROY. 12-11) 



PAPERWORK REDUCTION ACT 
The public reporting and record keeping burden for this collection of information is estimated lo average 5 hours per response. 
Burden means the total time, effort, or financial resource expendedby persons to generate, maintain, retain, or disclose or 
provide Information to or for a FederalAgsncy. This Includes the time needed to review Instructions; develop. acquire, install, 
and utirize technology and systems for the purposes of collecting, validating, and verifying Information, processing and 
malntnining information, and disclosing and providing information; adjust the existing ways to comply with any previously 
applicable instructions and requirements; train personnel to be eble to respond to the collection ofnformation; search data 
sources; complete and review the collection of information; and, transmit or otherwise disclose the information. AA agency may 
not conduct or sponsor, and a person is not required to respond to, a collection of information unless it displays a currently 
valid OMB control number. Send comments onthe Agency's need for this Information, the accuracy of the provided burden 
estimates, and any suggested methods for minimizing respondent burden, Including the use of automated collection 
techniques to Director, Collection Strategies Division, U.S. Environmental Protection Agency (2822). 1200 Pennsylvania Ave., 
NW. Washington, O.C. 20460. Include the OMB control number in any correspondence. Do not send theompleted forms to 
this address. 

Class I 

Type"I" 
"M" 
"Wn 
"X" 

Cla88 II 

Type"D" 
"R" 
"H" 
''X" 

Clau 111 

Type"G" 
"S" 
"U" 
"X" 

Well Class and Type Code 

Wells used to inject waste below the deepest underground source of drinking water. 

Nonhazardous industrial disposal well 
Nonhazardous municipal disposal well 
Hazardous waste disposal well injecting below USOWs 
Other Class I wells (not included in Type ·1; "M." or W) 

Oil and gas production and storage related injection wells. 

Produced fluid disposal well 
Enhanced recovery well 
Hydrocarbon storage well (excluding natural gas) 
Other Class II wells (not Included in Type ·o: "R." or "H") 

Special process injection wells. 

Solution mining well 
Sulfur mining well by Frasch process 
Uranium mining well 
Other Class Ill wells (not included in Type "G,0 ·s: or "U") 

Other Claasea Wells not Included in classes above. 
Class V wells which may be permitted under § 144.12 
Wells not currently classified as Class I. II, Ill, or V 

EPA Form 7520-7 (12-11) Reverse 



OMB No. 2040..0042 Approval Eiq>lrH 12/J1120te 

Unltt d Statec Envlronmen1al Protection Agency 

oEPA Wnhlngton, OC 204'0 

Injection Well Monitoring Report 
Yeu Month Nonth Month 

Injection PrHaUl'9 IPSIJ 

1. Minimum 

2. Avengo 

3. Maldmum 

lnlectlon fltate (Gal/Nin) 

1. Minimum 

2. Average 

s. Mulmum 

Aftnular PAHUl'9 (PSI) 

1. Minimum 

2. Average 

S. Nalllmum 

lnloctlon Volume tGal) 

1. Nonlhly Total 

2. YHrty Cumul1tlvo 

Temperature If 'I 

1. Minimum 

2. Av.rage 

) . Mnlmum 

pH 

1. Minimum 

2. Average 

J. Mulmum 

Olhtr 

N1me ind AddreH of PormlttH Ptrmlt Number 

N•m• and Otflcl•I TIU• (PINJt ty,,. OT p l1nl} I Slgnllurt Date Signed 

EPA Form 7520-t (Rev. 12-111 



Paperwork Reduction Ad 

The public reporting and record keeping burden for this collc!Ction of infonnation is estimated to average 25 
hours per quarter for operators of Class I hazardous wells. 16 hours per quarter for operators of Class I non· 
hazardous wells, and 30 hours per qml11er for operators of Class Ill wells. 

Burden means the total time. effort, or financial resource expended by persons to generate, maintain, retain, 
or disclose or provide information to or for a Federal Agency. This includes the time needed to review 
instructions; develop, acquire, install, and utilize technology and systems for the purposes of collecting, 
validating, and verifying information, processing and maintaining information, and disclosing and providing 
information; adjust the existing ways to comply with any previously applicable instructions and requirements; 
train personnel to be able to respond to the collection of information; search data sources; complete and 
review the colJection of information; and, transmit or otherwise disclose the infomlation. An agency may not 
conduct or sponsor, and a person is not required to respond to, 11 collection of information unless it displays 
a currently valid OMB control number. Send comments on the Agency's need for this information, the 
ai:curacy of the provided burden estimates, and any suggested methods for minimizing respondent burden, 
including the use of automated collection techniques to Director, Collection Strategies Division. U.S. 
Environmental Protection Agency (2822), 1200 Pennsylvania Ave., NW., Washington, D.C. 20460. Include 
the OMB control number in any correspondence. Do not send the completed fomls to this address. 

El'A Fom1 7520-8 Reverse 



OMB No. 2040.0042 Approval Expires 121l112018 

United Stato. Envlronm1ntal Protection Agency 

~EPA 
Washington, DC 211400 

Completion Fonn For Injection Wells 
Admlnl1t1atlve Information 

1. ,..nnlttff 

Add1'919 (Permanent Malling Address) (StnHlt, City, •nd ZIP Code} 

2. Openitcr 

Addr1a11 (Stlflet, City, Stott ond ZJP Coda) 

l . Facllltv Name I Ttltphont Num~er 

Addl'M9 ($troot, City, State and ZIP CodtJ 

.&. Surface Locallon Deecrtptlon or Injection Wtll(•I 

State I County 

Surtact Location 011crtptlon 

_ 11.& or_ tu or,_ 1/<l ot,_ II.& or Socllon _ Township_ Range _ 

locate w.11 In ,_ dlroctlona tram neaniat llnee of quarter oacllon and drilling unit 

Surtace 

Loca lion _ ft. frm (NISI _line or quarter 1tctlon 

and _ ft. from (EJWt __ Uno of quarter aectlon. 

WoUActlvlty Woll Sl&lUI Typo or Pennll 

_aaul _Operating _ lndlvldual 
__ Claeall 

_ Modlflcatlon/Convtralon _ Art• : Numbor ot Web ·-
__ Bttn• Dl11poaal _ Propo1od 
__ Enhanced Recovery 

·-Hydrocarbon Storago 

._ClaHlll 

_Othor 

LtaHNumber Well Number 

Submit with this Completion Fonn the attachments listed In Attachments for Completion Fonn. 

Certification 

I certify under the penalty of law that I have personally examined and am familiar with the lnformeUon submitted In 
this document and all attachments and that, based on my Inquiry of those Individuals Immediately responsible for 
obtaining the lnfonnatlon, I believe that the lnformaUon Is true, accurate, and complete. I am aware that there are 
significant penalties for aubmlWng false lnfonnatlon, lncludlng the posalblllty of fine and Imprisonment (Ref. 40 CFR 144.32) 

Namo •nd Ofllcl1I Title (Pl .. H type or print} Signature Dato Signed 

EPA Fann 7120.1 (Rev. 12·11) 



PAPERWORK REDUCTION ACT 
The public reporting and reoord keeping burden for Ihle collection of lnformatiOn Is estimated to average 49 hours per response for a Clas$ t 
hazarcsous facility. and 47 hour5 per response for a Class I non-hazardous facility. Burden mea.ns the total time, effort, or financial resource 
expended by persons to generate, maintain, retain, or dlsc:lose or provlda lnformatlOn to or for a Federal Agency. This Includes the time needed 
to review Instructions; develop. acquire. Install, and utlllze technology and aystems for the purposes of collec:tlng. validating, and verifying 
lnformatlOn, proc:egslng and maintaining lnformetlon, and dlacloalng and providing Information; adjust the existing ways 10 comply with any 
prevlo?JSly applicable lnstruc:tlons and requirements; train personnel lo be able to respond to the collectlon of Information; search data sources; 
complete and review the collection of lnlormallon; and, transmit or olherwlee disclose Iha Information. An agency may not conduct or sponsor, 
and a person la not required to respond lo, a collection of Information unless It displays a currently valid OMB control number. Send comments 
on the Agency's need for this lnformetlon, the accuracy Of the provided burden estimates, and any ~ed methods for minimizing 
respondent burden, lncludlng the use of automated collection technlqueato Director, Collection SltategieaDivlslOn, U.S. Environmental Protection 
Agenc1 (2822). 1200 Pennsylvania Ave .. NW. Washington. O.C. 20460. Include the OMB control number in any correspondence. Do not send 

the completed forms to this address. 

Attachments to be submitted with the Completion report: 

I. Geologle lnfonnation 

1. Lithology and Stratigraphy 

A. Provide a geologic description of the rock units pene
trated by name, age, depth, thickness, and lithology of 
each rock unit penetrated. 

B. Provide a description of the injection unit. 

(1) Name 
(2) Depth (drilled) 
(3) Thickness 
(4) Formation fluid pressure 
(5) Age of unit 
(6) Porosity (avg.) 
(7) Permeability 
(8) Bottom hole temperature 
(9) Lithology 
(10} Bottom hold pressure 
(11) Fracture pressure 

C. Provide chemical characteristics of formation fluid 
(attach chemical analysis). 

D. Provide a description of freshwater aquifers. 

(1) Depth to base of fresh water (less than 10,000 mg/I 
TDS). 
(2) Provide a geologic description of aquifer units with 
name. age, depth, thickness. lithology. and average total 
dissolved solids. 

II. Well Design and Construction 

1. Provide data on surface, intermediate, and long string 
casing and tubing. Data must include material, size, 
weight. grade, and depth set. 

2. Provide data on the well cemenl such as type/class, 
additives. amount, and method of emplacement. 

3. Provide packer data on the packer (If used) such as 
type, name and model, setting depth, and type of annular 
fluid used. 

EPA Form 7520-9 Reverse 

4. Provide data on centralizers to include number. type 
and depth. 

5. Provide data on bottom hole completions. 

6 . Provide data on well stimulation used. 

Ill. Deacrlptlon of Surface Equipment 

1. Provide data and a sketch of holding tanks, flow lines. 
fillers, and Injection pump. 

IV. Monitoring Systems 

1. Provide data on recording and nonrecording injection 
pressure gauges, casing-tubing annulus pressure 
gauges. injection rate meters, temperature meters. and 
other meters or gauges. 

2. Provide data on constructed monitor wells such as 
location. depth, casing diameter. method of cementing, 
etc. 

V. Logging and Testing Results 

Provide a descriptive report interpreting the results of 
geophysical logs and other tests. Include a description 
and data on deviation checks run during drilling. 

VI. Provide an as-built diagrammatic sketch of the injec
tion well(s) showing casing. cement. tubing. packer. etc .. 
with proper setting depths. The sketch should include 
well head and gauges. 

VII. Provide data demonstrating mechanical integrity 
pursuant to 40 CFR 146.08. 

VllL Report on the compatibility of Injected wastes with 
fluids and minerals in both the Injection zone and the 
confining zone. 

IX. Report the status of corrective action on defective 
wells in the area of review. 

X. Include the anticipated maximum pressure and flow 
rate at which injection will operate. 
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Ccrest 
Energy 

May 10, 2016 

Cathy Foerster 

Director 

BlueCrest Alaska Operating LLC 
3301 C Street, Suite 202 
Anchorage, AK 99503 

Alaska Oil and Gas Conservation Commission 

333 West 7th Avenue 

Anchorage, AK 99501 

ATTN: Chris Wallace 

RE: Cosmopolitan Project - Groundwater Well Sampling Plan 

Dear Ms Foerster, 

BlueCrest Alaska Operating LLC (BlueCrest) is submitting the attached groundwater well sampling plan 

for review in conjunction with future hydraulic fracturing under 20 AAC 283. A preliminary sampling 

study was conducted in August 2015 to provide a baseline of water quality. A report from that study is 

also attached. 

If you have any questions, please contact me at 907-754-7552 or at larryburgess@bluecrestenergy.com. 

Since~ 

Larry Burg~ 
HSE Manager 



Groundwater Well Sampling Plan 

BlueCrest Alaska Operating LLC (BCAO) 
Cosmopolitan Project 
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1. Introduction 

Blue Crest Alaska Operating LLC (BlueCrest) is developing the oil and gas reserves at the Cosmopo litan 

Unit (Cosmo) in Anchor Point, Alaska. 

Alaska Consulting and Environmental Engineering (ACE Engineering) was retained by Blue Crest Energy 

to perform a private water well limited baseline water quality study measuring and sampling private 

water wells within approximately one-half mile of the Cosmo Project. The study is attached. 

This plan is a guide by which groundwater wells will be sampled and analyzed in preparation for 

hydraulic fracturing of wells at the Cosmopolitan Project located at 28615 Pathfinder Road, Anchor 

Point, Alaska . 

2. Study Area 

The project site is located on an upland area with a steep bluff down to Cook Inlet on the west side of 

the site. Ground elevations in the study area range from just above sea level to elevations over 150 / 

feet. 

3. Area Groundwater Use 

Most residents in the study area use water from private groundwater wells, although some use 

delivered water. Groundwater recharge is slow, according to neighbors. BlueCrest was asked by the 

neighborhood not to install groundwater wells because of the limited availability of groundwater in the 

area. 

Seventeen water wells are located within one-half mile of Hansen Well Al, the current oil well at the Cosmo 

site. Three of these water wells are not included in this sampling plan because either they are not 

connected to a water system, do not produce sufficient quantities of water and/or are not being used by the 

owners for groundwater consumption. The other fourteen water wells are included in this sample plan and 

are numbered from Well #1 through Well #14. 

The water wells in the site area are mostly completed at relatively shallow depths int o unconsolidated strata 

of the unconsolidated geologic deposits. Well logs available for this area indicate the upper geologic strata 

consists of inter-layered sand, gravel, silt, and clay deposits. The soil composition and hydraulic properties of 

these deposits vary greatly over short horizontal and vertical distances. 

Several of the wells located closest to the project site are completed into shallow sand and gravel 

unconfined aquifer lying just above the first clay layer encountered at approximately 23-30 feet below 

the ground surface. These are shallow wells with total depths less than 30 feet. 



The wells that penetrate the upper clay/silt layers extend into apparent, mostly unconfined or possibly 

semi-confined, sand and gravel deposits. 

Well logs and or data from the study wells, including drillers' well logs and USGS WRIS information, are 

included in the attached water study. A list of water wells are presented in the table below. 
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Woll 
Owner Street Addre-sss l ogo! Description Moiling Address lltltude longitude Depth 

Water 
Elevotlon 

ID level 
Inman Sub D Pt. l PO Box 1386 Anchor Point, AK , 

l laura Hansen 28977 Starichof Cr. 
Tract A 99SS6 

S9" 51.103' N 151" 48.383' w 89.50 81.51 90.00 

2 Torry Jordan 28975 CH Miller St. 
CH Miller Sub D lot 2185 N. Dogwood Ct Wasilla, 

59" 51.154' N 151· 48.827' w 25.30 23.55 88.00 
l AK99654 

3 George Miller 28909 CH Miller St. 
CH Miller Sub D lot PO Box 966 Anchor Point, AK 

59" 51.163' N 151· 48.427' w 27.00 N/A 87.00 
2 99556 

4 Thomas Eckenrod 28883 CH Miller St. 
CH Miller Sub D Lot PO Bo• 657 Anchor Point, AK 

59• 51.262' N 151· 48.344' w 28.80 22.30 82.00 
3 99556 

5 John Hansen 28615 Pathfinder Rd. 28555 Pathfinder Rd 
PO Sox 132 Anchor Point, AK 

59• 51.356' N 151' 48.318 ' w 25.70 22.10 97.00 
99556 

6 John Hansen 28525 Sterling Hwy. 28525 Sterli ng Hwy. 
PO Box 132 Anchor Point, AK 

59" Sl.459'N 151 . 48.382' w 18.20 12.26 130.00 
99556 

Cottonwood Point PO Box 1096 Anchor Point, AK , 
7 Herff Keith 284 77 C.mlllas Ct. 

Sub D, Lot l 99556 
59• 51.666' N ls1· 48.180' w 74.30 72.60 102.00 

8 Peter Jensen 71321 Amanda Rose Dr. 
Dugway Sub D, 7700 Port Oxford Dr. 

59• 51.562' N 151. 48.275' w 24.00 22.90 106.00 Replat lot 4A Anchorage, AK 99507 

9 Bury White 28469 C.millas Ct . 
Cottonwood Replat PO Box 1230 Anchor Point, AK 

59"5l.717'N 151. 48.166' w 75.30 71.65 101.00 
#1 lot 3B 99556 

10 Jolayne Soplanda 28100 Costa! Vista Cr. 
Costa! Vista Sub D, PO Bo• 343 Anchor Point, AK 

59• 51.900' N 151. 47.580' w 104.30 93.73 156.00 
lot 6 99556 

11 Donald Waddell 28180 Costa! Vista Cr. 
Costal Vista Sub 0, 

PO Box 277 Sumner. WA 98390 59" 51.776' N 151. 47.667' w 50.00 N/A N/ A 
lot 15 

12 Joan Badgley 28275 Sterling Hwy. 
Stariski Heights, lot PO Box 227 Anchor Point, AK 

59• 51.740' N 151. 47.423' w 110.40 90.48 154.00 
l 99556 

13 Leah Scott 28279 Sterling Hwy. 
Stariskl Heights, Lot PO Box 1193 Anchor Point, AK 

59" 51.712' N 151 • 48.420' w 119.30 86.90 154.00 
2 99556 

14 James Quinlan 71211 Tall Tree Walli Tracts, Tract A PO Box 469 Bellvue, CO 80512 59" 51.976' N 151"48.lll'W 87.00 64.47 82.00 



4. Sampling Procedures and Methodology 

Sampling will be conducted using standard procedures for environmental water quality field sampling 

and general procedures outlined in the Alaska Department of Environmental Conservation (ADEC) Draft 

May 2010 Field Sampling Guidance Document. 

Static-water-levels (SWLs) and approximate well total depths (TDs) will be measured from top-of-casings 

(TOC) using a de-contaminated water level indicator. 

The wells and water systems will be purged immediately prior to sampling to help ensure water samples 

representative of the aquifer. Based on the liquid column height and casing diameters or dimensions, casing 

water volumes will be calculated for each well. Following purging of water from the system pipes and 

pressure tanks, each well will be purged until at least three times the casing volume are extracted. Purge 

rates will be reduced to less than two gallons per minute to help reduce increased turbidity and total 

suspended solids. 

Field testing of the water for pH, conductivity, and temperature will be conducted using hand-held meters. 

Groundwater samples will be collected from the wells using existing pumps and delivery systems already in

place for each water system from spigots prior to any treatment systems, including softeners and filters, to 

help obtain water samples most representative of groundwater quality. Samples will be placed in coolers 

with ice to 4°C. Sampling containers will be handled using individual sanitized latex rubber gloves. 

Trip blanks will be used and analyzed for sample coolers that contained volatile contaminants, as required 

by ADEC. Pre-preserved sampling containers provided by the laboratory will be used. Analytical 

services, including sample kits with sample conta iners, preservatives, and appropriate t r ip and 

temperature blank(s), will be provided by SGS North America, Inc. (SGS) in Anchorage, Alaska. Chain-of

custody and custody seals will be used. 

5. Sampling Parameters 

The table below summarizes parameters to be analyzed, laboratory methods, and detection limits. If free 

gas or dissolved methane concentration greater than 1.0 mg/I is detected in a water sample, the gas type 

will be determined by a gas compositional analysis and stable isotope analysis of the methane. The stable 

isotope analysis will include carbon-12, carbon-13, hydrogen-1, and hydrogen-2 isotopes. 

Parameter Units Lower Detection Limit Method 

Alkalinity, Full mg/L 3.1 SM212320B 

Arsenic ug/L 1.5 EPA 200.8 

Bari um ug/L 0.94 EPA 200.8 

Benzene ug/L 0.12 SW8260B 
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Parameter Units Lower Detection Limit Method 

Bromide mg/L 0.031 EPA 300.0 

Cadmium ug/L 0.15 EPA 200.8 

Calcium ug/L 150 EPA 200.8 

Chloride mg/L 0.031 EPA 300.0 

Chromium ug/L 0.62 EPA 200.8 

Conductivity umhos/cm 0.477 SM212510B 

Diesel Range Organics mg/I. 0.18 AK 102 

DRO w/Silica Gel mg/L 0.36 AK 102 Silica Gel 

Ethyl benzene ug/L 0.31 SW8260B 

fluoride mg/L 0.031 EPA 300.0 

Gasoline Range Organics ug/L 31 AK 101 

Iodide mg/L 0.0006 314.0 

Iron ug/L 78 EPA 200.8 

Lithium ug/L 3.1 EPA 200.8 

Magnesium ug/L 15 EPA 200.8 

Manganese ug/L 0.31 EPA 200.8 

Methane ug/L 0.30 RSK 175 

Nickel ug/L 0.620 EPA 200.8 

Nitrate/Nitrite-N mg/L 0.031 SM21 4500N03-F 

o-xylene ug/L 0.31 SW8260B 

pH pH Units 0.1 SM21 4500-NB 

P&M Xylene ug/L 0.62 SW8260B 

Phosphorus ug/L 62 EPA 200.8 

Polnuclear Aromatics ug/L 0.015 8270D SIMS (PAH) 

Potassiu m ug/L 150 EPA 200.8 

Radium 226 PCia- LLD Varies M903.l 

Radium 228 pCi/L LLD Varies M 904.0 

Selenium ug/L 1.5 EPA 200.8 

Silicon ug/L 62 EPA 200.8 

Toluene ug/L 0.31 SW8260B 

TPH Silica Gel HEM mg/L 1.2 EPA 1664 TPH SG HEM 

Sodium ug/L 150 EPA 200.8 

Strontium ug/L 31 EPA 200.8 

Sulfate mg/L 0.031 EPA 300.0 

Total Dissolved Solids mg/L 3.1 SM212540C 

6. Data Submission 

BlueCrest will notify the well owner, AOGCC, and ADEC within 24 hours if 

• test results indicate thermogenic or a mixture of thermogenic and biogenic gas, 

• methane concentration increases by more than 5.0 mg/I between sampling, 

• methane concentration is detect at or above 10 mg/I, or 
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• total petroleum hydrocarbons (benzene, toluene, ethylbenzene, xylene isomers, gasoline range 

organics, or diesel range organics are detected. 

Future analytical data will be submitted to the well owner, AOGCC, and ADEC within 90 days after water 

samples are collected. 
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1. EXECUTIVE SUMMARY 

Blue Crest Energy Inc. is proposing to drill for oil and/or gas reserves at the Cosmopolitan Unit 
(Cosmo) in Anchor Point, Alaska . Alaska Consulting and Environmental Engineering (ACE 
Engineering) was retained by Blue Crest Energy to perform a private water well limited baseline 
water quality study including measuring and sampling of private water wells within approximately 
one-half mile of the proposed drill site . 

This private water well limited baseline water quality study consists of four parts including 1) 
historical records and data review, 2) meeting with well owners to obtain permission and to measure 
and sample individual private water wells, 3) sampling and field and laboratory analysis of water from 
individual private water wells, 4) review of water quality data and report. 

We completed site reconnaissance on August 7, 8, and 21, 2015, to meet with individual well 
owners, obtain permission to complete the work, measure well total depths and static-water-levels, 
and locate the wells using GPS. Based on meetings and correspondence with owners and our site / 
reconnaissance we identified fourteen water wells to sample and inciude in the study. At least three ~-
other water wells are located within one-half mile of the drill site, however, these other wells were not 
connected to a water system, do not produce sufficient quantities of water and/or were not being 
used by the owners for groundwater consumption at the time of the field sampling so were not 
included in this study. 

The fourteen water wells to be inciuded in this study were sampled on August 24 and 25, 2015, by 
ACE Engineering for parameters , outlined by Blue Crest Energy, required for the study as listed in 
the Parameter List included as Table 2, Appendix 4.0. Water samples containers, with proper 
preservatives, were provided by SGS North America Inc. (SGS}. The samples were collected, field 
tested, properly preserved and stored, and delivered to SGS for analyses under proper security and 
chain-of-custody. SGS further shipped some samples to EM Lab P & K, ALS, and ACZ Laboratories 
for appropriate analyses. 

The individual wells were located, at the request of Blue Crest Energy, using a hand-held GPS and 
no survey of the well locations or elevations was completed. 

The water sampling provided baseline water quality for the fourteen wells inciuded in the study and 
showed water quality typical for this area with no significant contamination other than naturally 
occurring groundwater constituents. 

2. INTRODUCTION 

2.1 Purpose 
This is a limited study of baseline water quality for individual private water supply wells located within 
approximately one-half mile of the proposed Cosmopolitan Unit drill site in Anchor Point, Alaska 
identified by Blue Crest Energy. The proposed drill site is located on the central-west and north-west 
portion of the pad constructed by Blue Crest Energy in Anchor Point, Alaska. 

2.2 Scope 
The scope of this project was to perform a limited baseline water quality study for individual private 
water supply wells located within approximately one-half mile of the proposed Cosmo Unit drill site in 
Anchor Point, Alaska. 
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The property is located off Pathfinder Road, which exits the Sterling Highway near Mile Post 151 , 
NNE of Anchor Point, Alaska on the Kenai Peninsula in south-central Alaska (see Vicinity Map and 
Site Location Map, Figures 1 & 2, Appendix 1.0). 

2.3 Significant Assumptions 
This limited baseline water quality study assumes the private water wells were installed by qualified 
local drilling contractors in the past and that well and water system construction methods allow 
sampling of representative groundwater from the aquifer(s), to evaluate and establish baseline 
groundwater concentrations and quality for each well, assuming the wells are not impacted by faulty 
equipment, delivery, or construction used in the well construction. One well was a hand dug well 
cased with concrete and another well was a cased well fitted with a hand pump. All other wells were 
reportedly installed by local driller's and were completed using six-inch steel cased wells with 
submersible pumps. 

2.4 limitations and Exceptions 
This baseline water quality study is limited to sampling private water wells, within approximately one
half mile of the proposed drill site, that are connected to a private water system and being used for -
onsite use and consumption of groundwater. This study does not include installing or sampling any 
environmental monitoring wells , sampling of surface waters, or sampling of water wells not 
connected to and/or not being used for groundwater delivery. 

This study is limited to available equipment, techniques, and procedures, used by similar local 
environmental consultants, in this area, for sampling existing private water wells using existing 
pumps and delivery equipment, and is not all inclusive for a thorough representative groundwater 
study of the area. 

This study is limited to measuring and sampling private water wells, identified suitable for sampling, 
for water quality parameters, identified by Blue Crest Energy, as outlined on Table 2, Appendix 4.0, 
and evaluation and reporting of the field and laboratory data only. Since the wells and water systems 
were mostly constructed by different contractors at various times in the past the data obtained may 
vary between each well based on differing construction and delivery techniques and equipment. 

2.5 Procedures and Methodology 
This limited baseline water quality study was conducted using A.C.E. Engineering standard 
procedures for environmental water quality field sampling, from private existing water wells, and 
general procedures outlined in the Alaska Department of Environmental Conservation (ADEC) Draft 
May 2010 Field Sampling Guidance Document, however, modified due to using existing wells, 
pumps, and water delivery materials and equipment. 

3. GEOGRAPHIC SETTING 

3.1 Location and Legal Descriptjon 
The Blue Crest Energy upland property is located along the Cook Inlet bluff approximately five and 
one-half miles NNE of Anchor Point, Alaska, which is located on the Kenai Peninsula in south-central 
Alaska (see Vicinity Map, Figure 1, Appendix 1.0). The Blue Crest Cosmo property drill site is sited 
at approximately 59°51 '30" North Latitude and 151°48'15" West Longitude. 
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Subject property is located in the NEY. of T4S, R15W, Sections 1 & 2, S.M., Alaska . The Blue Crest 
site is located in the western portion of property legally described by the Kenai Peninsula Borough 
as W Yi SW Y. of Section 1, Excluding the Old and New Sterling Highway ROWs & GL 4 and NE Y. 
SE Y. of Section 2, as shown on the Approximate Site Location Map, Figure 2, Appendix 1.0. The 
Blue Crest drill site is part of this property owned by John and Viola Hansen reportedly homesteaded 
in the late 1940's. 

3.2 Site and Vicinity Characteristics 
The Blue Crest site consists of nearly level land sited overlooking a steep bluff down to Cook Inlet, 
on the west, and land sloping toward the Stariski Creek drainage to the east and north. Blue Crest is 
currently developing the drill site with a new gravel pad, soil berms, well, septic system, and drill site 
structures and worker housing. The neighboring properties are mostly developed with residential 
single family housing while some gravel pits and excavation contractors occupy sites to the south 
and southwest of subject site. 

Access to subject site is from Pathfinder Road off the Sterling Highway near Mile 151 which 
apparently crosses private property and enters the southeast comer of subject drill site (see Site 
Map, Figure 2, Appendix 1.0, Approximate Site Map). 

The drill site is located on an upland area with a steep bluff down to Cook Inlet on the west side of 
the site and the Stariski Creek drainage, bisecting the study area meandering in a general SSE to 
NNW direction toward Cook Inlet, east and north of the drill site. Ground elevations in the study area 
range from just above sea level near the mouth of the Stariski Creek drainage, to approximate 
elevations of 90-110 feet in the upland area near the drill site, to approximate elevations over 150 
feet in the eastern portion of the study area near the Sterling Highway (see Study Area Topographic 
Map, Figure 6, Appendix 1.0) 

No surface onsite water or surface water drainage patterns were observed. Most onsite precipitation 
not lost to evapo-transpiration, is assumed to infiltrate to the subsurface, during times when the 
ground surface is not frozen. 

Physical setting sources include USGS topographic map of site area, Seldovia (~5) SW, Alaska , 
Provisional Edition, 1987. Historical aerial photographs show historic development of adjacent and 
nearby properties and confirm the site history and history of surrounding sites. 

3.3 Climate, Precipitation, and Water Availability and Use 
Climate on the Kenai Peninsula can vary widely between areas and is transitional between the 
maritime climate of the Gulf of Alaska and the dryer, colder continental climate of interior Alaska . 
The Anchor Point area averages approximately 27-inches of annual precipitation, has an average 
annual temperature of approximately 37.5 °F, and has an average annual snowfall of about 75.5-
inches. Mostly groundwater in the study area and vicinity is used for water supply to individual 
households and some small businesses. Subject property and surrounding properties are served 
mostly by individual onsite water wells and some by delivered water. No community or public water 
systems are known for this site or the nearby surrounding area, except for a proposed public well to 
serve the Blue Crest drill site. 
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4. GEOLOGIC AND HYDROLOGIC SETTING 

4.1 Regional Geologic Setting 
The study area is a part of the Kenai Lowland Formation and is a part of the oil and gas producing 
basin lying between the Kenai Mountains to the east and an arc of volcanoes that forms the Alaska 
and Aleutian Ranges to the west. The Kenai Mountains are mostly made up of metamorphosed 
sedimentary and volcanic rocks of Jurassic and Cretaceous ages. Sediments accumulated in the 
Cook Inlet lowland basin during Tertiary times. The Cook Inlet basin is filled with a thick sequence of 
non-marine Tertiary age rocks that were deposited in a broad subsiding basin. The accumulated 
sediments are typically partially hardened and/or cemented beds of sand, clay, coal and ash, which 
contain oil and gas deposits forming a basin under Cook Inlet extending to depths of over 20,000 feet 
in places. Evidence of these Tertiary deposits, known locally as bedrock and the Kenai Formation, 
can be observed exposed in places along the Cook Inlet bluffs from Clam Gulch to Anchor Point. 

At least five major glaciations affected the Kenai Lowland region during Quaternary time and 
sediments including gravel, sand, silt and clay were deposited or moved resulting in often complexly 
inter-layered unconsolidated surficial deposits (Karlstrom, 1964). The unconsolidated materials 
include mostly moraine and glacio-fluvial deposits. Sediments deposited by the glaciers, commonly 
called "glacial till or drift" are typically poorly sorted with a wide variety of particle sizes and lack 
stratification. Outwash and fluvial deposits, deposited mostly by glacial streams, are commonly 
stratified sediments consisting of mostly sand and gravel with inclusions of silt and clay from lake 
deposition. In addition to the glacial and bedrock deposits there are minor amounts of wind-laid 
deposits and lake, swamp, and alluvium deposits from post-glacial age in the area. 

4.2 Project Geologic Setting 
Geologic deposits in the site area consist of mostly pro-glacial lake and associated glacio-fluvial 
deposits with some inclusions of sedimentary bedrock . The pro-glacial lake and associated glacio
fluvial deposits consist of heterogenous mixtures of silt, sand and gravel inter-layered with more 
homogeneous deposits of silt and clay (lake deposition) and sand and gravel (fluvial deposition) 
(Glass, 1996). The sedimentary bedrock deposits, underlying the unconsolidated deposits, probably 
throughout the study area, consist of well-consolidated to poorly consolidated sedimentary rocks 
consisting of mostly gravel conglomerate, sandstone, siltstone, shale, and coal. 

Based on available well logs and discussions with well owners on their individual wells it appears 
that deposits in the immediate site area, along the Cook Inlet bluff in the western portion of the study 
area, typically consist of a topsoil/silt loam layer underlain by a sand and gravel layer extending to 
approximately 23-30 feet below ground. Below the upper sand and gravel layer are clay, silt, sand, 
and gravel layers extending down to depths of 80 feet or more. 

4.3 Hydrologic Setting 
Most residents in the study area are supplied water from private groundwater wells. Subject property 
and surrounding properties are served mostly by individual on site water wells and some by delivered 
water. 

The water wells in the site area are mostly completed at relatively shallow depths into 
unconsolidated strata of the unconsolidated geologic deposits. Well logs available for this area 
indicate the upper geologic strata consisting of complexly inter-layered deposits of sand, gravel, silt 
and clay deposits representative of the Quaternary unconsolidated deposits. The soil composition 
and hydraulic properties of these deposits vary greatly over short horizontal and vertical distances. 
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Therefore, the depths, water levels, yields and water quality of relat ively closely spaced wells may 
vary significantly over short distances. Based on the complex deposition of these deposits and the 
limited well logs available for the study area it is difficult to map these deposits without an extensive 
drilling program and no mapping of these deposits is provided in this limited private water well 
baseline water quality study. 

Several of the shallow wells, closest to the drill site, are completed into shallow sand and gravel 
unconfined aquifer lying just above the first clay layer encountered at approximately 23-30 feet below 
the ground surface. These are shallow wells with total depths less than 30 feet. 

The wells that penetrate the upper clay/silt layer(s) extend into apparent, mostly unconfined or 
possibly semi-confined, sand and gravel deposits below the first and often subsequent clay, silt, 
sand, and gravel layer(s). 

Some of the deeper wells in this study may extend into the underlying Tertiary bedrock (Kenai 
Formation), however no well logs, available for study site property wells, report completion into the 
Kenai Formation. A well log for a deeper well located south of the study area shows the apparent 
underlying Kenai Formation at depths over 100 feet. 

4.4 Well logs and Data 
Some well logs were gathered, from the owners, for the individual wells included in the study, 
however, most well owners have indicated they do not have well logs. The available well logs for the 
study area include Well ID #1, Well ID #7 and Well ID #10. Other sources for researching area wells 
included contacting local well driller's, research of information from the State ADEC database files, 
and the US Geological Survey Water Resources Information System (WRIS). Additional knowledge 
was also gathered based on discussion with long-time local residents familiar with local water wells. 
Well logs and or data from the study wells, including driller's well logs and USGS WRIS information, 
are included in Appendix 2.0. 

5. WELL IDENTIFICATIONS, LOCATIONS, ELEVATIONS, TOTAL DEPTHS, STATIC WATER 
LEVELS AND PURGE VOLUMES 

5.1 Well Numbering and Identification System 
The fourteen wells included in the study were numbered from Well #1 through Well #14. Water 
samples collected from each well were numbered according to the Kenai Peninsula Borough (KPB) 
property Tax Parcel ID# for each parcel. 

5.2 Well Property Addresses, Locations and Elevations 
Well property locations, for the study area are shown on Figure 3, and Figure 4, for properties and 
wells located north, and south, of the proposed drill site, respectively. Well locations and 
approximate top-of-casing (TOC) elevations for the fourteen wells included in the study were 
recorded using a 2014 Garmin Montana 650t GPS. Well GPS locations are shown on the attached 
Well Location Map, Figure 5, Appendix 1.0. 

5.3 Well Total Depths, Static Water levels, and Casing Heights Above Ground 
Static-water-levels (SWLs) and approximate well total depths (TDs) were measured from top-of
casings (TOC) using a de-contaminated Solinst 200' Water Level Indicator. Approximate well casing 
heights above ground level were measured using a hand held tape. Sample and Well ID#'s, street 
addresses and legal descriptions, GPS coordinates, approximate total depths, static water levels, 
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and approximate top-of-casing (TOC) elevations for each well are provided in Table 1, Pages 1 & 2, 
Appendix 3.0. 

5.4 Purge Volumes 
The wells and water systems were purged immediately prior to sampling to help ensure water 
samples representative of the aquifer(s). Based on the liquid column height in each well, and casing 
diameters or dimensions, casing water volumes were calculated for each well. Following purging of 
water from the system pipes and pressure tanks, each well was purged, until at least three times the 
casing volume was extracted. Purge rates were reduced to less than two gallons per minute to help 
reduce increased turbidity and total suspended solids. 

6. GROUNDWATER SAMPLING 

6.1 Methodology, Field Quality Assurance Procedures, and Limiting Conditions 
Environmental investigation and sampling was conducted in general accordance with State ADEC 
approved methods and standard sampling procedures, however, ADEC sampling methods were 
modified due to use of existing pumps and delivery equipmenUmaterials in each existing well. 

Once each well appeared stabilized following purging of a minimum of three casing volumes of 
water, and following field testing of the water to evaluate stabilization for pH, conductivity, and 
temperature, groundwater samples were collected from the wells using existing pumps and delivery 
systems already in-place for each water system. Alf sampling containers were handled using 
individual sanitized latex rubber gloves. Samples were taken from spigots prior to any treatment 
systems, including softeners and filters, to help obtain water samples most representative of 
groundwater quality. However, samples from Well 10#14 were apparently taken downstream of a 
treatment unit. The owner lives out of State, we were unable to secure keys for entry, and observed 
significant air bubbles in the samples. 

Due to the limited sampling no duplicate sampling for groundwater was completed. At least two 
water trip blanks were analyzed by the laboratory, for sample coolers that contained volatile 
contaminants, as required by ADEC. Since existing pumps and delivery equipment and materials 
were in-place for each individual water well equipment blank samples were not needed. 

6.2 Field Sampling and Testing 
After purging of water from the system pipes and pressure tank, three casing volumes of water was 
purged from the well, and water samples were taken for field readings of pH, conductivity and 
temperature using a field calibrated Oak ton PC 10 Series pH/Conductivityl°C Meter. The meter was 
field calibrated, for pH using 4.01 , 7.00 and 10.00 calibration solutions, and for conductivity using 
44 7 and 1413 micro-siemens calibration solutions. Three consecutive samples were taken for field 
measurements from each well until results mostly stabilized. The average of three field data 
readings for pH, conductivity, and temperature are included on Table 5, Appendix 4.0. 

Groundwater samples were gathered directly into appropriate containers with preservative provided 
by the laboratory. The sample containers were property labeled and immediately placed in coolers 
with trip blanks, temperature blanks, and blue ice at 4°C for lab delivery. 
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7. LABORATORY ANALYTICAL RESULTS AND BASELINE WATER QUALITY 

7.1 Sample Storage, Laboratory Delivery and Chain of Custody 
Analytical services, including sample kits with sample containers , preservatives, and appropriate trip 
and temperature blank(s} , were provided by SGS North America, Inc. (SGS) in Anchorage, Alaska 
and delivered to ACE Engineering by Lynden Transport, Inc .. Sample kits were property secured and 
stored by ACE Engineering until field sampling was completed. Following sampling, samples and 
containers were properly stored and transported to SGS, by ACE Engineering, for sample analysis 
under proper security and Chain-of-Custody. A sample chain-of-custody (COC) record was 
maintained for all samples from the time collected until received by the laboratory. Custody seals 
were placed on all sample containers. 

7.2 Laboratory Analytical Testing, Methodology and Quality Control 
Groundwater samples were analyzed by SGS and other associated laboratories for pH (Method SM 
4500-H}, Full Alkalinity (Method SM21 23208), Conductivity (Method SM 25108), Iron Bacteria, 
Slime Forming Bacteria. and Sulfate-Reducing Bacteria (Method SM 92400), Total Metals Scan 
(EPA Method 200.8}, Bromine, Chloride, Flouride and Sulfate (EPA Method 300.0), Iodide (EPA 
Method 314.0) , Nitrate and Nitrite as Nitrogen (Method SM 21 4500 N03-F}, Radium 226/228 (EPA 
Method 903.1/904.0). Total Dissolved Solids, TOS (EPA Method 2540C}, Total Petroleum 
Hydrocarbons, TPH (EPA Method 1664), Benzene, Toluene, Ethylbenzene, and Xylenes. BTEX, 
(Method SW82608}, Gasoline Range Organics, GRO, (Method AK 101), Diesel Range Organics, 
ORO, (Method AK 102/8015}, ORO w/Silica Gel (Method AK 102), Polynuclear Aromatic 
Hydrocarbons, PAH, (Method SW 82700 SIMS), and Methanes (Method RSK-175). Table 2, 
Appendix 4.0, summarizes parameters analyzed, laboratory methods, and lower detection limits. 

SGS, EM Lab P & K, ALS Environmental , and ACZ Laboratories completed laboratory quality control 
samples to ensure accuracy and precision of the parameter analyses. Some of the sample results 
from SGS for 82700 SIM PAH did not meet surrogate recovery for terphenyl-d14, however, the 
analytes associated with the surrogate were not detected above the LOQ. For the 82608, volatile 
organic compounds, several of the LCS recoveries and LCSD recoveries for several analytes do not 
meet QC criteria, however, these analytes were not detected above the LOQ in the associated 
samples. The ACZ Laboratories report for radium 226 and radium 228 reports the RPD was not 
used for data validation, however, the Replicate Error Ratio were less than 2, in all cases. and 
precision was judged to be in control. Additionally, three of the sample cooler temperature blanks 
had temperatures slightly above 6°C, however. based on the immediate sample cooling at the time of 
collection, short hold time and DRO samples contained in the coolers, we do not believe this has any 
impact on the analytical results. Based on our evaluation of the analytical reports we believe the 
analytical data is acceptable providing representative information for this limited baseline water 
quality study. 

Detailed analytical reports from the laboratories, with analytical quality assurance procedures and 
data, are provided as Appendix 5.0. 

7.3 Laboratory Data Analytical Results and Baseline Water Quality 

Means of studying composition of water in different parts of the saturated zone are not entirely 
adequate and most techniques for detailed well sampling and groundwater studies are usable only in 
unfinished or non-operating wells specifically designed for that purpose. Chemical analysis of water 
samples collected from the discharge pipes of existing wells are not necessarily indicative of the 
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quality of water in the vertical section of sediments penetrated by the well but usually provides a 
useful indication of the water quality at that point in the strata. The limitations of using preexisting 
wells and equipment, as a sampling device, are obvious but in this limited study unavoidable. 
Observation wells specifically designed and installed for obtaining groundwater quality information 
may be desired for more detailed water quality investigation and evaluation. 

Although the State of Alaska ADEC does not regulate private water systems, except for separation 
distance criteria, sample analytical results were compared to ADEC Maximum Contaminant Levels 
(MCLs) for primary (PMCL) and secondary (SMCL) contaminants contained in 18 AAC 80 for public 
water systems (PWSs). The State of Alaska was granted primacy for the EPA MCLs for public water 
systems so MCLs shown on the analytical data, and statistical data, summaries correspond with 
EPA regulation for PWSs. The ADEC/EPA PMCL and SMCL contaminant concentrations levels are 
provided on Table 3, Appendix 4.0. The analytical results summaries and summary statistics for field 
and laboratory data are provided in Tables 4-13, Appendix 4.0. These results summary statistics 
and/or laboratory summaries show MCL concentrations for each parameter applicable to PWSs and 
the statistics summaries provide low, mean, median and high levels for applicable parameter 
concentrations. 

7.3.1 Physical Properties 
The summary of analytical results, for physical parameters including alkalinity, conductivity, total 
dissolved solids, pH, and temperature, are included in Table 5, Appendix 4.0. Most of the shallow 
wells, less than 30 feet deep, revealed lower pH readings of less than 7 which indicates slightly 
acidic groundwater. Most of the intermediate to deeper wells revealed pH readings of greater than 7 
which indicates slightly alkaline groundwater. Most pH levels fall within the acceptable ADEC MCL 
range of 6.5-8.5, however, some of the shallow wells fall below the lower MCL range of 6.5. 
Analytical results for alkalinity ranged from 17 .2-177 mg/L. Most of the shallow wells revealed lower 
alkalinity ranging from 17.2-53.3 mg/L while the intermediate to deeper wells revealed typically higher 
alkalinity ranging from 48-1 n mg/L. ADEC has no MC Ls for alkalinity. Analytical results for 
conductivity ranged from 77.3-345 umhos/cm with shallow wells having mostly lower conductivity 
corresponding to generally lower TDS values in the shallow wells. ADEC has no MCLs for 
conductivity. The physical results summary statistics are included in Table 4, Appendix 4.0. 

7.3.2 Major Ions 
The analytical results for ions including calcium, magnesium, sodium, potassium, silicon, and 
dissolved ions including bromide, chloride, fluoride, sulfate, and total dissolved solids, are included 
in Table 7, Appendix 4.0. The metals scan was total metals, including dissolved and suspended, 
rather than just dissolved constituents which are considered more mobile and biologically available, 
however, the total metals scan should provide a fair evaluation of the relevant ion contributors to the 
groundwater for this limited study. 

Calcium levels ranged from undetected to 43.5 mg/L, magnesium levels varied from undetected to 
11.40 mg/L, potassium levels from 0.399J to 6.57 mg/L, and silicon levels from 9.01-24.80 mg/L, 
which appear typical for area groundwater and are not contaminants regulated by ADEC for MCLs for 
PWSs. Sodium levels ranged from 6.71-46.10 mg/L which are all far below ADEC/EPA SMCL for 
PWS of 250 mg/l for sodium. 

Bromide is typically a trace constituent in groundwater and levels ranged from undetected to 0.23 
mg/L. There is no ADEC MCL for PWSs for bromide. Levels for chloride ranged from 5.46-27 mg/L 
-.yhich are all far below ADEC SMCL for PWSs of 250 mg/L. The highest result of 27 mg/L was from 
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the only hand-dug concrete cased well included in the study with Sample 10#16501105-2. Levels for 
fluoride ranged from 0.0660J-0.317 mg/L which are all below the ADEC SMCL for PWSs of 2.0 
mg/L. Levels for sulfate ranged from 0.0880J-15.3 mg/L which are all far below ADEC SMCL for 
PWSs of 250 mg/L. TDS values ranged from 56-121 mg/Lin shallow wells and from 111-266 mg/L 
in the intermediate and deeper wells . All values for TDS are below the ADEC SMCL for TDS of 500 
mg/L. These levels appear typical for area groundwater with no significant anomalies observed. 
The summary statistics for major ions are included in Table 6, Appendix 4.0. 

7.3.3 Metals and Trace Elements 
The metals scan analytical results summary is presented in Table 9, Appendix 3.0. The metals scan 
was total metals, including dissolved and suspended constituents, rather than just dissolved metals. 
Reasoning for this is attributed to the fact that area groundwater mostly contains high levels of iron 
and manganese concentrations and the ability to compare analytical results to MCLs is better served 
using acid-extractable rather than filtration methods of analysis. Sorption of metals on iron and 
manganese hydroxide sediment coatings effectively removes some metals, filtration used to 
measure dissolved metal concentrations causes iron and other heavy metals concentrations in the 
aquifer(s) to be underestimated, therefore total metal parameter concentrations were used for proper 
assessment of the groundwater quality (B. Kim, 2006). 

Several wells exhibit elevated levels of arsenic ranging from 3.02J-24.3 ug/L some of which exceed 
State ADEC PMCL for public water systems (PWS) of 10.0 ug/l. Levels for Barium, Cadmium, 
Chromium, Lithium, Nickel, Selenium, and Strontium were mostly minor or undetectable and were all 
far below ADEC PMCL for PWS, if applicable. Iron and manganese levels varied considerably, and 
many samples had elevated levels which are typical of local groundwater on the Kenai Peninsula and 
for this study area. Iron levels ranged from undetected to 5390 ug/L, and manganese levels ranged 
from 0.806J to 758 ug/L, with many samples exceeding the ADEC SMCL for PWSs of 300 ug/L for 
iron, and 50 ug/l for manganese, respectively. Magnesium levels varied from undetected to 11400 
ug/L, phosphorous levels from undetected to 901 ug/L, potassium levels from 399J to 6570 ug/L, 
and silicon levels from 9010-24800 ug/l, which appear typical for area groundwater and are not 
contaminants regulated by ADEC for MCLs for PWS. Sodium levels range9 from 6710-24800 ug/L 
which are all far below ADEC SMCL for PWS of 250000 ug/L for sodium. The metals scan analytical 
data revealed varying levels of metals in the samples and results appear typical for area 
groundwater. The summary results statistics for metals scan are included in Table 8, Appendix 4.0. 

7 .3.4 Iron, Slime Forming, and Sulfate-Reducing Bacteria 
The summary of analytical results for Iron Bacteria, Slime Forming Bacteria and Sulfate-Reducing 
Bacteria are included in Table 10, Appendix 4.0. Iron Bacteria was absent in all wells. Slime 
Forming Bacteria was present in approximately half the wells and absent in about half the wells. The 
original sample taken August 25, 2015, Sample 10#16501132, for bacteria was damaged in transport 
between laboratories so an additional sample was taken on October 5, 2015. The original sample 
showed slime-forming bacteria to be absent, however, the additional sample showed slime-forming 
bacteria present. This well has an open top and is only used infrequently by the owner. Sulfate
Reducing Bacteria ranged from <3 - >870 MPN/Unit in the wells. The presence or absence of Slime
Forming Bacteria and the levels of Sulfate-Reducing Bacteria did not appear to have any 
correspondence between shallow and intermediate to deeper aquifer wells. 

7.3.5 Radium 226/228 
The summary of analytical results for Radium 226 and Radium 228 are included in Table 10, 
Appendix 4.0. The US EPA MCL for the concentration of total dissolved radium, which is defined as 
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the sum of radium-226 (alpha particle) and radium-228 (beta particle) concentrations, is 5 pCi/L. 

Total dissolved radium concentrations ranged from 0.13 - 0.95 pCi/L which are all well below the 
EPA MCL of 5 pCi/L. The analytical results summary is included as Table 11 , Appendix 4.0. 

7.3.6 Polynuclear Aromatic Hydrocarbons (PAH) 
The analytical results summary for polynuclear aromatic hydrocarbons (PAHs) is included in Table 
12, Appendix 4.0. The results show undetected levels for nearly all samples except for m inor levels 
of naphthalene and 1 & 2 methylnaphthalene in some samples. Detectable results were very low 
and, for naphthalene ranged from 0.0897-0.143 ug/l , for 1-methylnaphthalene from 0.0416J-0.106 
ug/l , and for 2-methylnaphthalene from 0.0593-0.115 ug/L. These very low levels are likely the 
result of minor contamination introduced during container handling/shipping or during laboratory 
handling or analyses. 

7.3.7 Other Petroleum Hydrocarbons 
The analytical results for petroleum hydrocarbon volatile organic compounds and semi-volatile and 
non-volatile organic compounds analyses are included in Table 13, Appendix 4.0. The results for 
non-volatile organic compounds including ORO and ORO SG, as well as results for TPH SG HEM 
reveal not-detected or very low J value estimations with the exception of Sample ID# 1651301 which 
revealed 5.8 ug/l TPH. The results for volatile organic compounds revealed all not-detected results 
for BTEX analyses and very low J value estimations for GRO analyses from 0.439J-0.0815J. These 
results are slightly above the detection limit of0.0310 ug/L. Trip Blanks 15 & 16 also revealed lowJ 
value estimations for GRO of 0.0841J, and 0.0750J, respectively. Based on the trip blanks revealing 
some minor J value levels of GRO, the very minor contamination is likely attributable to contaminants 
introduced during container handling/shipping or during laboratory handling or analyses. The 
analytical results summary for other petroleum hydrocarbons is included as Table 13, Appendix 4.0. 

7.3.8 Nitrate/Nitrite-N, Methane, and Iodide 
The analytical results for Nitrate/Nitrite-N show concentration levels ranging from undetected-1.19 
mg/L with all levels far below the ADEC PMCL of 10 mg/l. Analytical results for Methane show 
concentration levels ranging from undetected-180 ug/L except for one result from Sample 
10#16501136 at 7,000 ug/L. Based on the ground elevation and depth of this well it is likely this well 
is completed into the underlying Kenai Formation or area local bedrock, however, no well log was 
available to verify this. The analytical results for Iodide reveal all undetected results. 

8. SUMMARY 

Based on our investigation, records review, site reconnaissance, well measurements, water 
sampling, field testing, laboratory analytical testing and reporting, and data evaluation we believe 
this limited study provides an adequate representation of baseline water quality for the fourteen 
private water wells in the study area. 

Based on limited available well logs for the study area, and nearby area wells, and the complexity 
of the unconsolidated glacial drift and glacial-fluvial strata, it is difficult to evaluate hydrogeologic 
strata and aquifer conditions. Most water supply wells in the study area appear to be tapped into the 
unconfined upper geologic strata of unconsolidated glacial drift and glaciat-fluvial deposits. 

The site study area can basically be divided into two areas south and north of the Stariski Creek 
Drainage. Wells south of the drainage, closest to the proposed drill site, are shallow wells, located in 
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shallow deposits of sand and gravel above the elevation of the Stariski Creek drainage in the study 
area. This shallow unconfined aquifer, around the drill site, and intermediate depth wells south and 
north of the drill site, are likely recharged primarily by precipitation, infiltration, and recharge and 
inflow from shallow aquifers and surface waters located south and southeast of this part of the study 
area. Wells north of the Stariski Creek drainage are likely wells recharged by precipitation, 
infiltration, inflow from overlying aquifers, and infiltration of surface waters located east to south of 
this part of the study area. 

Water samples were collected from fourteen private water wells in August 2015 and analyzed to 
characterize their physical and chemical properties. The water sample analytical results show most 
parameter concentrations at levels below the applicable ADEC/EPA maximum contaminant levels for 
public water systems. 

The only contaminant levels above MCLs for total metals include three wells for arsenic (21 % of 
wells), eight wells for iron (57%), and eight wells for manganese (57%). Of the detectable 
concentrations, the mean concentration for arsenic was 11 .57 ug/L and the median value was 7.18 
ug/L, for iron the mean concentration was 1976 ug/L and the median value was 704 ug/L, and for 
manganese the mean concentration was 215 ug/L and the median value was 162 ug/L. Elevated 
concentrations for these three parameters are typical for much of the area groundwater and likely are 
derived from the geologic strata and aquifer conditions in each well. 

Some mostly shallow wells revealed slightly acidic water with pH levels below 7.0. The mean pH 
value was 7.1 with a median value 7.2. Three to four wells show levels below the lower MCL of 6.5 
for pH. 

The evaluation of major ions show typically decreasing concentrations from calcium, sodium. 
magnesium, chloride to sulfate, with lesser concentrations of potassium, bromide and fluoride. Total 
dissolved solids concentrations ranged from 56-256 mg/land all were below the ADEC/EPA SMCL 
of 500 mg/l. The shallow wells around the drill site typically had lower TDS concentrations than the 
intermediate to deeper wells in the study area. 

Concentrations for Nitrate/Nitrite-N ranged from undetected-1 . 19 mg/L with all levels far below the 
ADEC PMCL of 10 mg/L. 

Analytical results for Methane show concentration levels ranging from undetected-180 ug/L except 
for one result from Well 10#14, Sample 10#16501136 at 7,000 ug/l. Based on the ground elevation 
and depth of this well it is likely this well is completed into the underlying Kenai Fonnation of Tertiary 
deposition, however, no well tog was available for this well. 

Results for PAH, TPH and other petroleum hydrocarbons revealed some very minor levels most of 
which likely result from minor contamination introduced during container handling/shipping or during 
laboratory handling or analyses. 

Total dissolved radium concentrations ranged from 0 .13 - 0. 95 pCi/L which are all we II below the 
EPA MCL for combined Radium 226/228 of concentration of 5 pCi/L. 

This limited baseline water quality study shows groundwater aquifer(s) being used in the area have 
generally fair to good quality mostly calcium/sodium-bicarbonate-type groundwater. The contaminant 
of most concern is arsenic in wells with elevated arsenic levels. Most of the water quality problems 
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involve aesthetic considerations, such as taste and odor, from elevated concentrations of iron and 
manganese that develop from natural interactions of water and soil minerals in the subsurface. 

The review of ADEC contaminated sites database records revealed only one source of 
contamination, including a small spill site , within a one-mile radius of this study area. The site is 
located across the Sterling Highway, north of the Stariski Creek drainage, and southeast of the 
eastern part of the study area. This spill site is where a fuel line broke releasing fuel oil into the soils, 
and a hand-dug well, in 1991 . The owner reports the contaminated soils were excavated and the 
well tested clean and they have since been using the well. The ADEC reports the owner must hire a 
consultant to conduct soil and groundwater sampling to verify the site has been adequately 
remediated and the site is still currently active at ADEC. It is not likely that this spill site impacts 
groundwater in the study area. 

9. CLOSURE 

This limited baseline water quality study was prepared for Blue Crest Energy for the sole purpose of 
determining baseline water quality for fourteen existing private water wells located within 
approximately one-half mile of the proposed drilling site located near Anchor Point, Alaska. Any use 
of this report must acknowledge and recognize the inherent risks and uncertainties associated with 
the performance of limited ground water quality studies, site investigations, observations, and 
reliance on record information. 

Further, users of this report are cautioned that any investigation is necessarily limited in extent and 
cannot include all possibilities. Special risks occur, and guarantees cannot be expected, whenever 
professional consulting services are applied to determine the composition of a site's subsurface, 
water quality data and information, or the existence or non-existence of hazardous substances and 
petroleum products. We cannot eliminate these risks altogether, but have applied professional 
techniques, procedures, and methodology to help reduce the risks. 
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Soldotna. Alaska 99669 

Owner jchambers,Kevtn/Nancy 

Legal desC11pt1on 'LOT 5 BLK 1 

~,S_T_A_R-IS_K_l_P_A_R_K--------~ 

City: !Anchor Point 

Roaa 1 Area 

Stansk1 Creek/H~y Mile 
151 5n1327 Kall-lan Dr 

Builder 

116571004 

Well log Ii 

520 

Latitude 

Longitude 

Depth f164 Date completed j s112119g3 Dnller jRRK Water sys. class I 
Yield (gpm) 20 

Well completion open end 

0-3 topsoil & clay 

3-8 silty sand & gravel 

8-22 fine sand 

22-35 sand 

35-43 wet sand 

43-54 gray clay 

54-56 silt.sand.gravel.water 

Static level. 

56-93 stocky gray day &gravel 

93-101 silt.sand.gravet.water 

101 -108 hard day,gravel,water 

108-136 son st1cJcy gray ciay 

136-141 coal 

141-148 hard gray clay 

148-152 coal 

152-159 gray clay & water 

159-161 hard cJay 

J7T Casing length f"165 Above ground I 
Diameter( ml rs Prom c:is1ng typ jsteel 

Rig type~ Grou1 Jn one 

161-163 sandstone & wate1 

1~ coat 



Sites I Map Layers 1 

Search Results 

Export Sites 

Site Number 

15240300 

59504715148 
04 0 l 

59505315148 
1201 

r -----------·-· 1 

Site Name 

STARISKI C NR ANCHOR 
POINT AK 

SC00401511ACDB1 002 

SC00401511ACAB1 005 

; 59511315!47 ; SC00401501CCDD1 002 
: 1801 : ... __ ,. __ .. ________ . 
59512715 147 SC00401501CBCB1 001 
2901 

595 14715147 
1801 SC00401501BCAB1 003 

Search Parameters 

Explanation of Symbols 

,, ,, 

• 

0.15 0.3mi 
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• 

• ::> 
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• 
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• 

L-:-- F: -: "• ~ 
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Sites Map Laye rs 

Search Results 

Ex port Sites 

Site Number 

15240300 

59504715148 
0401 

5950531Si48 
1 20 i 

595113151-l7 
1601 

59512715147 
2901 

!>951471514/ 
1801 

Si te Name 

STARISKI C NR ANCHOR 
POINT AK 

SC00401511ACDB1 002 

SC00401511ACAB1 005 

SC00401501C C OD1 002 

SC00401501CBCB1 001 

SC00401501BCAB1003 

Search Parameters 

Explanation of Symbols 

,.. 

t .-

0 0 .15 

.,. 

• 
~t ,, . 

Site Number: 595053151481201 
Site Name: SC00401511ACAB1 005 
Agency: USGS 
A. ~- Jd 

•f. 

0.3mi 



Site Information • United States .. GO 

Click forNews Bulletins 

USGS 595053151481201 SC00401511ACAB1 005 

SUMMARY OF ALL AVAILABLE DATA -. GO 

Well Site 

DESCRIPTION : 
Latitude 59°50'53", Longitude 151°48'12" NAD27 
Kenai Peninsula Borough, Alaska , Hydrologic Unit 19020301 
Well depth: 155. feet 
Hole depth: 155. feet 
Land surface altitude : 213 feet above NGVD29. 
Well completed in "Quaternary System" (llOQRNR) local aquifer 

AVAILABLE DATA: 
Data Type Begin Date End Date 

Field groundwater-level mg~surements 1983-03-07 1983-03-07 

OPERATION : 

Count 
1 

Record for this site is maintained by the USGS Alaska Water Science Center 
Ema il questions about this site to Alaska Water Science Center Water-Data 
Inquiries 

Questions about s ites/data ? 
Feedback on this web site 
Automated retrieva Is 
Help 
Data Tips 
Explanation of terms 
Subscribe for system changes 
News 

U.S. DepartmenLof the Interior I U.S. Geological Survey 



USGS 595053151481201 SC00401511ACRB1 995 
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0·~ Period of approved data 

Breaks in the plot represent a gap of at least one year between field 
measurements. 
Download a presentation-quality graph 

Questions about sites/data? 
Feedback on this web site 
Automated retrievals 
Help 
Data Tips 
Explanation of terms 
Subscribe for system changes 
News 

U.S. Department of the Interior I U.S. Geological Survey 
Title: Groundwater for USA: Water Levels 
URL:http://nwis.waterdata.usgs.gov/nwis/gwlevels? 

Page Contact Inforrration : USGS Water Data Support Team 
Page Last Modified : 2015-12-06 23 :36: 34 EST 
0.52 0.48 nadWVl()2 



Sites I Map Layers 

Search Results 

Export Sites 

Site Number 

1s2 ... 0300 

59504715148 
0401 

59SC531Si<S 
1201 

59511315147 
1801 

59512715147 
2901 

Site Name 

STA RISK! C NR ANCHOR 
POINT AK 

SC0040151IACDS1 002 

SC00401511ACAB1 005 

SC00401501CCDD1 002 

SC00401501CBC61001 

59514715147 
1801 SC00401501BCAB1 003 

Search Parameters 

Explanation of Symbols 

• 

0 0.15 

• 
I 1h I /\·, ! • "'I 11 

Site Number: 595047151480401 
Site Name: SC00401511ACDB1 002 
Agency: USGS 
Ac.:e c; _!)a .ti" 

0.3mi _, 



,• 

Sile Information .. United Stales ,. GO 

Click forNews Bullet ins 

USGS 595047151480401 SC00401511ACDB1 002 

SUMMARY OF ALL AVAILABLE DATA -. GO 

Well Site 

DESCRIPTION: 
Latitude 59°50'49", Longitude 151°48'1411 NAD27 
Kenai Peninsula Borough, Alaska , Hydrologic Unit 19020301 
Well depth: 60.0 feet 
Hole depth : 60.0 feet 
Land surface altitude: 220.00 feet above NGVD29. 

AVAILABLE DATA : 
***There are no data available online for this site.*** 

Contact the state office (below) to inquire about the availability of other 
data for this site. 

OPERATION: 
Record for this site is maintained by the USGS Alaska Water Science Center 
Email questions about this site to Alaska Water Science Center Water-Data 
Inquiries 

Questions about sites/data? 
Feedback on this web site 
Automated retrievals 
~ 
Data Tips 
Explanation of terms 
Subscribe for syst em changes 
News 

U. S. Department of the Interior I U.S. Geological Survey 



Sites Map Layers 

Search Results 

Export Site s 

Site Number 

15240300 

59504715146 
0401 

59505315148 
1201 

59511315147 
1801 

59512715147 
2901 

59514 7 15147 
llQ.1 

Site Name 

STARISKI C NR ANCHOR 
POINT AK 

SC 00401511ACDB1 002 

SC00401511ACAB1 005 

SC00401501CCDD1 002 

SC00401501CBCB1 001 

SC00401501BCA81 003 

Search Parameters 

Explanation of Symbols 

I 
I • 

0 

• 

"·, I 11 ·' i> :. • 

If 

Site Number: 595113151471801 
Site Name: SC00401501CCDD1 002 
Agency: USGS 
A .C<' c; .11;!~ 

0.15 0.3mi :n 
L-- f i. 



Site Information • United States • GO 

Cl ick forNews Bulletins 

USGS 595113151471801 SC00401501CCDD1 002 

SUMMARY OF ALL AVAILABLE DA TA • GO 

Well Site 

DESCRIPTION: 
Latitude 59°51'13", Longitude 151°47'18" NAD27 
Kenai Peninsula Borough, Alaska , Hydrologic Unit 19020301 
Well depth : 59 . feet 
Hole depth: 59. feet 
Land surface altitude: 205 feet above NGVD29. 
Well completed in "Bedrock" (BEDROCK) local aqu ifer 

AVAILABLE DATA: 
Data Type Begin Date End Date 

Field groundwater-level measurements 1979-10-05 1979-10-05 

OPERATION: 

Count 
1 

Record for this site is maintained by the USGS Alaska Water Science Center 
Email questions about this site to Alaska Water Science Center Wate r-Data 
I nquiries 

Questions about sites/data? 
Feedback on this web site 
Automated retrievals 
Help 
Data Tips 
Explanation of terms 
Subscribe for system changes 
News 

U. $. Deoartment of the Interior I U.S. Geological Survey 



Groundwater " United States 

Click forNews Bulletins 

Groundwater levels for the Nation 

Search Results -- 1 sites found 

site_no list = 
• 5951131514 71801 

Minimum number of levels = 1 
Save file of selected sites to local disk for futu re upload 

USGS 595113151471801 SC00401501CCDD1 002 

Groundwater: Field measurements 

Kenai Peninsula Borough, Alaska 
Hydrologic Unit Code 19020301 
Latitude 59°51'13", Longitude 151°47'18" NAD27 
Land-surface elevation 205 feet above NGVD29 
The depth of the well is 59 feet below land surface. 
The depth of the hole is 59 feet below land surface. 

" GO 

This well is completed in the Bedrock (BEDROCK) local aquifer. 

" GO 

___ ____ 9ut~l_!_t_for!11ats_ _ _ __ --·----------- __ 
jTable of data 

jTab-separated dat~ 

.I Reselect pe~od _ _ _ 
- -- -- ·-

Graphing option not available. No water-level measurements taken at site 
due to dry, flowing, and other conditions. 
See other output formats such as "Table of data" for more information. 

Quest ions about sites/data? 
Feedback on this web site 



Sites I Map La yers 

Search Results 

Export Sites 

Site Number 

15240300 

59504715148 
0401 

59505315146 
1201 

59511315-47 
1801 

5951271514' 
2901 

59514715147 
1801 

Site Name 

STARISKI C NR ANCHOR 
POINT AK 

SC0040151 lACDBl 002 

SC00401511ACAB1 005 

SC00401501CCDD1 002 

SC00401501CBCB1 001 

SC00401501BCAB1003 

Search Parameters 

Explanation of Symbols 
0 

..... , 

• 

-:i I T· f- ;,, ~ -;;. 
ir 
·~ 

T ·.":: ---
•' 

Fl 
~ 

.:., , 
,, 
.... 

Site Number: 595147151471801 
Site Name : SC00401501BCAB1 003 
Agency: USGS 
P.,s;.Q c,~ lli_t 

f • 
·' 

0 .15 0. 3 mi 



I ' 

Site lnfomiation ,. United States " GO 

Click forNews Bulletins 

USGS 595147151471801 SC00401501BCAB1 003 

.,, SUMMARY OF ALL AVAILABLE DATA ,. GO 

Well Site 

DESCRI PTI 0 N: 
Latitude 59°51'47", Longitude 151°47'18" NAD27 
Kenai Peninsula Borough, Alaska , Hydrologic Unit 19020301 
Well depth: 124. feet 
Hole depth : 124. feet 
Land surface altitude: 189 feet above NGVD29. 
Well completed in "Quaternary System" (1 lOQRNR) local aquifer 

AVAILABLE DATA: 
Data Type Begin Date End Date 

Field groundwater-level measurements 1984-08-16 1984-08-16 

OPERATION : 

Count 
1 

Record for this site is maintained by the USGS Alaska Water Science Cente r 
Ema il questions about this site to Alaska Water Science Center Water-Data 
Inquiries 

Questions about sites/data? 
Feedback on this web site 
Automated retrievals 
Help 
Data Tips 
Explanation of terms 
Subscribe for system changes 
News 

U.S. ~artment of the_lnLerior I U.S~_filQoical Survey 



USGS 595147151471601 SC00401501BCR81 003 
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Period of approved data 

Breaks in the plot represent a gap of at least one year between field 
measurements . 
Download a presentation-quality graph 

Questions about sites/data? 
Feedback on this web site 
Automated retrie va ls 
Help 
Data Tips 
Explanation of terms 
Subscribe for system changes 
News 

U.S. Departrnent of the Interior I U.S. Geological Survey 
Title: Groundwater for USA: Water Levels 
URL: http://nwis.waterdata.usgs.gov/nwis/gwlevels? 

Page Contact Information: USGS Water Data Support Team 
Page Last Modified: 2015-12- 06 23: 10: 28 EST 
1. 53 0.49 nadv.M.()2 



APPENDIX 3.0 

Table 1- Pages 1 & 2· Sample & Well ID#'s, Street Address & 

Legal Descriptions, GPS Locations, Total Depths, Static

Water Levels, Top of Casing Approximate Elevations, and 

Casing Stickups Above Ground 

Bluo Crest Energy Cosmo Un~. Anchor Point, Alaska 
Limtted Baseline Water Quality Study Report 
December 2015 

Alaska Consulting and 
Environmonllll Engineefir>g 

Projoct No.15-118 



TABLE t Page 1of2 

SAMPLE ID# WELL ID# STREET ADDRESS & LEGAL DESCRJPTION GPS LOCATION 
TOTAL DEPTH STATIC WATER LEVEL APPROX. TOP-OF-CASING ELEVATION 

and CASING STICKUP ABOVE GROUND 

Sample ID# 
& Well ID# 

#16571154 
#I 

#16501134 
#2 

#16501 133 
#3 

#16501132 
#4 

# 16501105-1 
#S 

Street Address & 
Legal Descripllon 

28977 Starichof Cr. 
Inman Subd. 
Pt. I Tr. A 

2897 5 CH Miller St. 
CH Miller Subd. Lot I 

28909 CH Miller St. 
CH Miller Subd., Lot 2 

28883 CH Miller St. 
CH Miller Subd, Lot 3 

28615 Pathfinder Rd 
28555 Palbfinder Rd 
T4SR15W Sec. I & 2 
Seward Meridian HM 
that portion W Yi SW Ye 
of Sec. 1 Excluding the 
Old and New Sterling 
Hwy. ROWS & GL 4 
& NE Y. SE Y. of Sec. 2 

Well GPS - Well Total 
Location Depth (TOC) 

59° 51.103' N 89 5' 
IS1 ° 48.383 ' w 

59° 51.154 ' N 25.3' 
151 ° 48.427' w 

59° 51.163 ' N -21 · P<..-r 
1SJ 0 48.427' W Owner 

59° 51.262. N 28.8 ' 
151°48.344 ' w 

59° 51.356. N 25 7· 
IS l 0 48.318' W 

# 16501105-2 28525 Sterling Hwy. 59" 51.459' N 18.2' 
#6 T4SRI5WSec I &2 I5l c 48382 ' W 

Seward Meridian HM 
that portion W Yi SW '!. 
of Sec. I Excluding the 
Old and New Sterling 
Hwy. ROWS & GL 4 
& NE Y. SE V. of Sec. 2 

# 16501422 284 77 Camillas Ct. 59° 51 .666' N 
#7 Cot1onwood Point 151 ° 48 180' W 

Subd. Lot I 

Blue Crest Energy Cosmo Unit, Anchor Point, Ak. 
Private Water Well Limited Baseline 
Water Quality Study Report 

74.3 ' 

Well Static - TOC Elevation 
Water Level & Casing Stickup 

81.51 ' 90 '/ -2.4' 

23 SS ' 88'/- l 9· 

Unable to 87'/-I 5' 
Measure Due 
Non-Accessible 
Cap on Well 

22.30· 92'/-4 o· 

22. IO' 97'/-2.o· 

12.26' 

72.60' 

Hand Dug Well 
Concrete Casing 
Below Growid 
and Under House 
Approx. Ground 
Elevation 130' 

102 '/-2.0 ' 

Alaska Consulting and 
Environmental Engineering 

Project #15-118 



TABLE l Page 2of2 

SAMPLE ID# WELL ID# STREET ADDRESS & LEGAL DESCRIPTION GPS LOCATION 
TOTAL DEPTH STATIC WATER LEVEL APPROX. TOP-OF-CASING ELEVATION 

and CASING STICKUP ABOVE GROUND 

Sample ID# Street Address & Well GPS 
& Well ID# Legal Description Location 
--------·---- --------·------------ ................................. 

#16501415 7132 I Amanda Rose Dr. 59° 51.562. N 
#8 Dugway Suhd Replat 151° 48.275' w 

Lot4A 

#16501434 28469 Camillas Ct. 59° 51.717' N 
#9 Coltonwood Point 151° 48. 166' w 

Subd. Replat #I, Lot 31:3 

#1650131 I 28 I 00 Coastal Vista Cr. 59° 51.900' N 
#10 Coastal Vista Subd. 151° 47.580' w 

Lot 6 

#16501320 28180 Coastal Vista Cirle 59° 51.776'N 
#11 Coastal Vista Subd. 151° 47.667' w 

Lot 15 

#16501301 28275 Sterling Hwy. 59° 51.740' N 
#12 Stariski Bights 151° 47.423 ' w 

Lot I 

#16501302 28279 Sterling Hwy 59° 51.712 'N 
#13 Stariski Hights 151°48.420' w 

Lot2 

#16501136 71211 Tall Tree 59° 51.976' N 
#14 Walli Tracts 151° 48.1 I I ' W 

Tr.A 

Blue Crest Energy Cosmo Unit, Anchor Point, Ak. 2 
Private Water Well Limited Baseline 
Water Quality Study Report 

-Well Total 
Depth (TOC) 
----------------

24 .0' 

75 3· 

104 3' 

-50' Per 
Owner 

110.4 ' 

119.3' 

87.0' 

Well Static -TOC Elevation 
Water Level & Casing Stickup 
-------·--·--- -----------·---------

22.90' 106'/ - I 7" 

71.65' 101"/-2 I ' 

93 73 ' 156'/-2.7' 

Unable to Unable to 
Measure SWL Me!ISW'e 
Due to PVC Due to PVC 
Cover on Well Cover on Well 

Ground El. 
Approx. I 07' 

90.48' 154'/-I.9' 

86.90 ' 154 '/-2.0 ' 

64.4T 82 '/-2.4' 

Alaska Consulting and 
Environmental Engineering 

Project #15-118 



APPENDIX 4.0 

Laboratory Analytical Data Summaries and Summaries of 
Statistics 

Table 2- Sample Parameters and Analytical Methods 
Table 3-ADEC/EPA Primary and Secondary 

Contaminant Levels 
Table 4- Summary Statistics for Physical Properties 
Table 5- Physical Properties Results Summary 
Table 6- Summary Statistics for Concentrations of Major 

Ions 
Table 7-Analytical Results Summary for Concentrations 

of Major Ions 
Table 8- Summary Statistics for Concentration of Metals 
Table 9- Analytical Results Summary for Metals 
Table 10-Analytical Results Summary for Iron Bacteria, 

Slime Forming Bacteria, and Sulfate-Reducing 
Bacteria 

Table 11-Analytical Results Summary for Radium 
226/228 

Table 12-Analytical Results Summary for Polynuclear 
Aromatics 

Table 13-Analytical Results Summary for Petroleum 
Hydrocarbons 

Blue Crest E-.uy ~ Unit, Anchor Point. Alaska 
Umlted Baseline Water Quality Study Repo<1 
December 2015 

Alaslca Consuhing and 
Environmental Engineering 

Project No.15-118 



Blue Crest Cosmo Baseline Water Quality Study 

Table 2: Water Quality Parameter Units, Detection Limits, and Analytical Methods 

Parameter Units 

Alkalinity. Full mg/L 
Arsenic ug/L 
Barium ug/L 
Benzene ug/L 
Bromide mg/L 
Cadmiwn ug/L 
calcium ug/L 
Chloride mg/L 
Chromium ug/L 
Conductivity umhos/cm 
Diesel Range Organics mg/L 
DRO w/Silica Gel mg/L 
Ethylbenzene ug/L 
Fluoride mg/L 
Gasoline Range Organics ug!L 
Iodide mg/L 
Iron ug/L 
Lithium ug/L 
Magnesium ug/L 
Manganese ug/L 
Methane ug/L 
Nickel ug/L 
Nitra1e/Nitri1e-N rng/L 
o-x")'lcne ug/L 
pH pH Units 
P&M Xylene ug/L 
Phosphorus ug/L 
Polnuclear Aromatics ug/L 
Potassium ug/L 
Radium 226 pCi/L 
Radiwn 228 pCi/L 
Seleniwn ug/L 
Silicon ug/L 
Toluene ug/L 
TPH Silica Gel HEM mg/L 
Sodium ug/L 
Strontium ug/L 
Sulfate mg!L 
Total Dissolved Solids mg/L 

Blue Crest Cosmo Untt. Anchor Poinl, Alaska 
Privato Waler WeR Limlled 
Beseline Water Ouelity Study 

Lower Detection Limit 

3. 1 
1.5 
0.9-l 
0. 12 
0.031 
0.15 
150 
0.031 
0 .62 
0.477 
0.18 
0.36 
0.31 
0.031 
31 
0.0006 
78 
3.1 
15 
0.31 
0.30 
0.620 
0.031 
0.31 
0 .1 
0.62 
62 
0.015 
150 
LLD Varies 
LLD Varies 
1.5 
62 
0.31 
1.2 
150 
31 
0 .031 
3.1 

Method 

SM21 23208 
EPA 200.8 
EPA 200.8 
SW8260B 
EPA 300.0 
EPA 200.8 
EPA 200.8 
EPA 300.0 
EPA 200.8 
SM21 25lOB 
AK 102 
AK 102 Silica Gel 
SW8260B 
EPA 300.0 
AK IOI 
314.0 
EPA 200 8 
EPA 200.8 
EPA 200 8 
EPA 200.8 
RSK 175 
EPA 200.8 
SM21 4500N03-F 
SW8260B 
SM2 l 4500-HB 
SW8260B 
EPA 200.8 
8270D SIMS (PAH) 
EPA 200.8 
M 903.1 
M 904.0 
EPA 200.8 
EPA 200.8 
SW8260B 
EPA 1664 TPH SG HEM 
EPA 200.8 
EPA 200.8 
EPA 300.0 
SM21 2540C 

Alaska Consutting and 
Emnronmental Engineering 

Project No. 15-118 



Blue Crest Cosmo Baseline Water Quality Study 

Table 3: ADEC/EPA Primary and Secondary Mal.imum Contaminant Levels 

Regulated 
Constituent 

Arsenic 
Barium 
Cadmium 
Chromium 
Chloride 
Fluoride 
Iron 
Manganese 
N itrate/Nitrite-N 
pH 
Selenium 
Sodium 
Sulfate 
Total Dissolved 
Solids 
Radium 226/228 

Primary Maximum 
Contaminant 
Level (PMCL) 

10 ug/L 
2mwL 
5 ug/L 

100 ug/L 
----
---
---
---

10 mg/L 
---

50 ug/L 

---
---
---
5 pCi/L 

Secondary Maximum 
Contaminant 
Le\'CI (SMCL) 

----
----
---
----

250m,g/L 
2.0 mg/L 

300 ug/L 
50 ug/L 
----

6.5-8.5 
----

250 mg/L 
250 mg/L 
500 mg/L 

----

MCLs from ADEC/U.S. Enviroruncntal Protection Agency (2012) 

Blue CrC$1 Cosmo Unit, Anchor Point. Alaska 
Pnvate Water Wen Limited 
Baseline Water Quality Study 

Alaska Consutting and 
Environmental Engtneerlng 

Project No. 15-118 



Blue Crest Cosmo Baseline Water Quality Study 

Table 4: Summary Statistics for Physical Properties 

Constituent 
Or Property 

pH, Field 
(Stnd Units) 
pH, Lab 
(Stnd Units) 
Conductivity 
Field(uS/cm) 
Conductivity 
Lab (uS/cm) 
Temperature 
Field (°C) 
Alkalinity 
(mg/Las 
CaC03) 

Minimum 

6.24 

6.2 

91.3 

77.3 

6 .6 

17.2 

Median Maximum 

7.04 7.12 7.83 

7.1 7.2 8.0 

219 197 401 

188 155 376 

6.75 6.75 7.0 

79.6 56.4 177 

MCLs from ADEC/U.S. Emironmental Protection Agency (2012) 

Blue Crest Cosmo Unit, Anchor Point. AIHka 
Private Waler Wen Limited 
Basehne Water Quality Study 

PMCL #Samples 
or SMCL Exceeding 

MCL 
6.5-8.5 4 

6.5-8.5 3 

---- ----

---- ----

--- ----

--- ----

Ala&k:a Consulting and 
Environmental Engineering 

Project No. 15-118 



Sample 
ID# 

16571 154 
16571134 
16501133 
16501132 
16501105-1 
16501105-2 
16501422 
16501415 
16501434 
16501311 
16501320 
16501301 
16501302 
16501136 
EPA SMCL 

Sample 
ID# 

16571154 
16571134 
16501133 
16501132 
16501105-1 
16501105-2 
16501422 
16501415 
16501434 
16501311 
16501320 
16501301 
16501302 
16501136 
EPASMCL 

Blue Crest Cosmo Baseline Water Q uality Study 

Table 5: Physical Parameters Results Summary 

Parameter Results (units shown) 

Alkalinity COJ Alkalinity HC03 Alkalinity OH Alkalinity 
(mg/L) (mg/L) (m2fL) 
130 u 130 

17.2 u 17.2 
20.6 u 20.6 
52.6 u 52.6 
30.1 u 30. 1 
44.8 u 44.8 

151 u 151 
53 .3 u 53.3 

116 u 116 
72.4 u 72.4 
48 u 48 
83 .2 u 83.2 
56.4 u 56.4 

177 u 177 

Parameter Results (units shown) 

Temperature Conductivity Conductivity 
(field) (field) (lab) 
(oC) (umhos/cm) (umbos/cm) 

6.6 294 275 
6.8 91.3 77.3 
6.8 99.6 81.8 
6.9 164 135 
6.8 113 90.8 
7.0 206 187 
6.7 361 345 
6.8 172 141 
6.7 343 296 
6.7 232 168 
6.6 176 139 
6.6 229 178 
6.7 188 136 
6.8 401 266 

pH 
(field) 

(off units) 
7.83 
6.24 
6.35 
6.46 
6.32 
6.54 
1.35 
7.63 
7.21 
7.81 
6.59 
7.46 
7.03 
7.69 

6.5-8.5 

(m2/L) 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

pH 
(lab) 

(pH units) 
8 
6.2 
6.4 
6.6 
6.3 
6.5 
7.4 
7.8 
7.3 
7.9 
6.7 
7.6 
7.1 
7.9 

6.5-8.5 



Blue Crest Cosmo Baseline Water Quality Study 

Table 6: Summary Statistics for Concentrations of Major Jons (mg/L) 

Constituent Minimum Mean Median Maximum 

(Total 
Metals) 
Calcium 4.370 15.660 10.800 43.500 
Magnesium 2.340 5.910 5.120 11.500 
Potassium 0.973 3.147 2.3 75 6.570 
Sodium 6.710 15.624 9.105 46.100 
Silicon 8.530 15.368 15.250 24.800 
(Dissolved 
Constituent) 
Bromide 0.520 0.0870 0.0635 0.23 
Chloride 5.46 10.20 9.30 27 
Fluoride 0.660 0.132 0.115 0.317 
Sulfate 0.880 4.09 2.95 15.3 

Total 56 136 127 266 
Dissolved 
Solids 

SMCL from ADEC/U.S. Environmental Protection Agency (2012) 

Blue Crest Cosmo Untt. Anchor Point. Alaska 
Private Weter Well Limited 
BaDoline Wetor Quality Study 

SMCL 

---
----
----
250 
----

----
250 
2 
250 

500 

#Samples 
Exceeding 
SMCL 

----
----
----
0 

----

----
0 
0 
0 

0 

Alaska Consutting ond 
Environmental En9111eerin9 

Proiect No. 15-118 



Blue Crest Cosmo Baseline Water Quality Study 

Table 7: Analytical Results Summary fo r Concentrations of Major Ions 

Sample 
ID# 

16571154 
16571134 
16501133 
16501132 
16501105- 1 
16501105-2 
16501422 
16501415 
16501434 
16501311 
16501320 
16501301 
16501302 
16501136 
EPA SMCL 

Sample 
ID# 

16571154 
16571134 
16501133 
16501132 
16501105-1 
16501105-2 
16501422 
16501415 
16501434 
16501311 
16501320 
16501301 
16501302 
16501136 
EPASMCL 

Parameter Results (units shown) 

Bromide Chloride Fluor ide Sulfate 
(m2/L) (m2/L) (mg/L) (mg/L) 

u 7.47 0.31 7 0.0880] 
0.06401 10.4 0.08401 3.19 
0.0520J 9. 71 0.0800J 3.82 
0.23 5.68 0.0660J 4.37 
0.101 5.46 0.0780J 3.74 
0.0660J 27 0.07801 1.95 
u 9.24 0.119 13 .6 

0.06301 9.36 0.111 2.7 
0.06101 12.2 0.148 15.3 
u 7.95 0.121 1.69 

0.0590] 9.81 0.0690J 3.84 
u 6.72 0. 14 0.174 
u 7.55 0.13 1.23 
u 13 .6 0.301 1.61 

250 2.0 250 

Parameter Results (units shown) 

Calcium Magnesium Potassium Sodium Silicon TDS 

(m2/L) (mS!/L) (m2/L) (ml!/L) (m2/L) (m2/L) 

13.00 6.96 5.47 40.20 16.50 169 
27.50 11.50 5.83 13.80 15.10 56 

4.91 2.52 1.07 7.67 10.80 61 
11 .90 4.61 l.54 8.40 12.20 90 
6.75 2.50 1.02 7.80 9.81 60 
9.75 4.32 2.38 20.80 13.30 121 

43.50 11.40 6.12 11 .70 15.40 217 
10.80 4.97 3.40 8.03 8.53 97 
4.37 2.34 0.973 6.71 9.01 208 
9.98 10.10 5.06 7.64 22.30 154 

10.40 5.29 1.86 9.81 15.50 111 
u u 0.399] 46. 10 24.80 163 

1 I.SO 5. 12 2.37 7.97 20.40 132 
39.20 10. 50 6.57 22.1 0 21.50 266 

250 500 



Blue Crest Cosmo Baseline Water Quality Study 

Table 8: Summary Statistics for Concentrations of Total Metals and Trace 
Elements (ug/L) 

Constituent Minimum Mean Median Maximum 

(Total 
Metals) 
Arsenic 3.02 11.57 7. 18 24.3 

Barium 2.61 15.02 6.5 74.6 
Calcium 4370 15660 10800 43500 
Cadmium u u u u 
Chromium 0.669 1.028 0.885 2.81 
lron 83.9 1976 704 5369 
Lithium 3.32 6.19 6.07 8.54 
MaIDtesium 2340 5911 5120 11500 
Manganese 0.806 215 162 758 
Nickel 0.660 1.77 1.45 3.07 
Phosphorus 72.6 315 243 901 
Potassium 399 3147 2375 6570 
Selenium u u u u 
Silicon 8530 15368 15250 24800 
Sodium 6710 15624 9105 46100 
Strontium 34.5 93.9 76.6 220 

MCLs from ADEC/U.S. Environmental Protccl.ion Agency (2012) 

Blue Crest Cosmo Untt, Anchor Point, Alaska 
Pnvale Water WeD Limited 
Baseline Water Quality Study 

PMCL #Samples 
or SMCL faceediog 

MCL 

10 3 
2000 0 
- ----

5 0 
100 0 
300 8 
---- ---
---- ---

50 8 
---- ----
--- ---
- ----

50 0 
---- ----

250000 0 
---- ---·-

Alaska Consuhing and 
Environmental Engineering 

Projec\ No. 15-118 



Blue Crest Cosmo Baseline Water Quality Study 

Table 9: Metals and Trace Elements Analytical Results Summary 

Sample 
ID# 

16571154 
16571134 
16501133 
16501132 
16501105-1 
16501105-2 
16501422 
16501415 
16501434 
16501311 
16501320 
16501301 
16501302 
16501136 
EPAPMCL 
EPASMCL 

Sample 
ID# 

16571154 
16571134 
16501133 
16501132 
16501105-1 
16501105-2 
16501422 
16501415 
16501434 
165013 I I 
16501320 
16501301 
16501302 
16501136 
EPAPMCL 
EPA SMCL 

MetaJ Parameter Analytical Results (ug/L) 

A s B a c a Cd c r F e L" I 
23.l 3.48 13000 u 0.8431 83.9 u 
7.18 38.7 27500 u u 3070 7.36J 
u 8.67 4910 u 0.859J 444 u 
u 4.92 11900 u 1. 141 4680 u 
u 3.19 6750 u 1.06J u u 
u 6.60 9750 0.4601 0.9141 130J 6.0IJ 

4.091 74.6 43500 u u 4170 8.541 
3.021 2.61J 10800 u 0.864J 4080 3.32J 

u 6.50 4370 u 0.1591 964 u 
24.3 5.23 9980 u 0.931J 290 u 

u 5.77 10400 u 2.81 u 6.381 
3.17J u u u 0.8751 308 u 
u 21.0 11500 u 0.6991 5390 5 681 

16.1 14.0 39200 u 0.8951 99.41 6.071 
10 2000 5 100 

300 

Metal Parameter Analytical Results (ug/L) 

Mn Ni p K Se Si Na 
366 0.850J 901 5470 u 16500 40200 
328 1.451 82.51 5830 u 15100 13800 

8.69 1.281 u 1070 u 10800 7670 
172 l .631 u 1540 u 12200 8400 

1.04 0.7881 u 1020 u 9810 7800 
5.78 1.77J u 2380 u 13300 20800 

758 1.381 72.61 6120 u 15400 11700 
152 0.6601 u 3400 u 8530 8030 

14.4 1.871 u 973 u 9010 6710 
300 u 31] 5060 u 22300 7640 
0.8061 4.67 u 1860 u 15500 9810 

2.03 u 243 3991 u 24800 46100 
310 u 1121 2370 u 20400 7970 
587 3.07 482 6570 u 21500 22100 

50 
50 250000 

M l~ 
6960 

11500 
2520 
4610 
2500 
4320 

11400 
4970 
2340 

10100 
5290 

25.0U 
5120 

10500 

Sr 
103 
146 
36.01 
91.71 
58.01 

78.31 
190 
58.31 
34.51 
76.61 
67.lJ 
u 

61.7J 
220 



Blue Crest Cosmo Limited Baseline Water Quality Study 

Table 10 

Iron Bacteria, Slime Forming Bacteria & Sulfate Reducing Bacteria Analytical Results Summary 

Iron Bacteria Slime Forming Bacteria Sulfate-Reducing Bacteria 

(MPN/Unit) 

16571154 Absent Present 97 

16571134 Absent Present 15 

16501133 Absenl Present 870 

16501132 Absent Absent Present 10 
(8-25- 1 5 ~ample) (I 0-5- 15 Samplcl 

16501105-1 Absent Absent <3 

16501105-2 /\bsent Absent <3 

16501422 /\bscnl Absent <3 

16501415 Absent Present 97 

16501434 Absent Absent 120 

16501311 Absent Present 870 

16501320 Absent /\bscnt <3 

16501301 Absent Present 870 

16501302 AbsenL Absent >870 

16501136 Absent Present >870 



Blue Crest Cosmo Limited Baseline Water Quality Study 

Table 11 

Analytical Results Summary For Radium - 226 and Radium - 228 (pcvL) 

Sample ID# Radium-226 Radium·228 Total Dissolved Radium 

16571154 0.1 0.05 0.15 

16571134 0.03 0.62 0.65 

16501133 0.15 0.8 0.95 

16501132 0.12 0.59 0.71 

16501105·1 0.1 0.31 0.41 

16501105·2 0.07 0.82 0.89 

16501422 0 0.37 0.37 

16501415 0.14 ·0.02 0.14 

I 16501434 0.16 0.06 0 .22 

I 

j 165013]] 0.05 0.84 0.89 

16501320 0.03 0.14 0.47 

16501301 -0.04 0.25 0.25 

16501302 0.1 0.03 0.13 

16501136 0.13 0.21 0.3'1 



Blue Crest Cosmo Limited Baseline Water Quality Study 

Table 12 Page 1 of 2 

Polynuclear Aromatics (P AH) Analytical Results Summary (ug/L) 
Sample llJI! l·:'llt•thylnaphl halt'nc \!·Meth) lnapluhalt'nc t\cenaphlhcnc ,\c1•11aplllh)lc1w ,\nthraccnc llcnm(a)anl hrnrcnc llcn::nla)pyrc111• llcnm(h)Ouora11 th1•11c lk11mC~. l 1. 1l 1>< · r> l • ·11•· 

HVi': J J .-, I LT \1 l. u c L' l ' t • I ' 

lG'.iilUI l l t ' l j u I I l. 11 l I 1 · 

icl:io11 :n l . t i u l l l. l l t ' t• 11 

]()!'j() 11 :l~ t • ll 11 ll 1; l T I ' 11 1 · 

1{);)()11 ();j I l ' ll u ll ll lJ \ ' l' I -

11>:»011o:»·2 l 1 II 11 t • l l l. 1: 11 11 

Hi'iO I U2 I ; ll l l t i ll l l l' r 1 · 

tri:)O 1 I I !j I ' ll 1 · l1 II l ' l1 I i 11 

I ()GO I I : ~ I I i l ' l l l' l 1 11 II I I JI 
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Blue Crest Cosmo Limited Baseline Water Quality Study 

Table 12 Page 2 of 2 

Polynuclear Aromatics (PAH) Analytical Results Summary (ug/L) 

Sa mple 11) Bcm.o(k)llournnthcnc Chryscnc Dibcnw(u,h,j)unthrnccnc FluoranLhcm• Fluorcne lndcno(l,2 , :J ·c.dlpyrcnc Nnp hthalcm• l'hcna11thrcnc 

I G!j';" 11 !) I lJ \ I LT l' I I u l' 1· 

IGGil 1:1 ! tJ \J ll 11 u I! O.OGGr../ t r 

IG!>Ol lTl I ; 1· II u II l.1 11 I' 

1()!,()l l '.12 Li \ I I I ll l 1 u Ii I ' 
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JCi!">Ol 12::! 1 · l' l1 l i 1· 1 · 11 I I 

lli!101 I 1 :, 1 · I ~ l' l. I .. · I'. l' I I 

l<i~>Ol 1.11 1· l ; \ 1 l" 1; l .1 l ; \1 

llill01 '.l 11 \ 1 l' ti I ' 1 · I J I I \I 

I G!iO 1 :;20 \I 1· L' l' 1· I I O.IO!l 1· 
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l'yrt•ne 
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Sample ID# 

Hi;)/ 1 IS I 

l(i:)j} J 'l 1 

1r;-,011Tl 

lfiSOl J:l2 

lfiSO 1 I Dr1· l 

l(j'."iOl lO!i ·:! 

J(jf101 12:! 

1Wi01 II :, 

Hi:io 1 n 1 

J(;:,01 :; I l 

HViO I :~:W 
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Blue Crest Cosmo Limited Baseline Water Quality Study 

Table 13 

Petroleum Hydrocarbon Analytical Results Summary (Units Shown) 

l" 

1· 

[1 

l' 

11 

DRO 

(mg/L) 

0. I 01 ,J 

l' 

ll 

lJ 

[! 

l ' 

lf 

l) 

(1 

ORO SG TPH SG HEM 

(mg/Ll (mg/L) 

0. 117.J J.!)O.J 

O.R!l;).I I .!JQ.l 

0.-IOG.J 2. J(J,J 

0 829-1 2.:r;.r 

0.8 12.1 2. 1 !).) 

O.!l2G.J 2 .. )0.J 

0.8·1'>·1 v;o.J 

0 .:1<;2.J :u.0.1 

O. IJ J.J :! . I (),J 

o .• 18/.J 2.fiO.J 

l' '.! 10.J 

t• G.8 
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0.0 118,J 
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Disdaimer Notice 

String: Surface Casing 

Well Name: H16 

Company: BlueCrest Energy 

Field: Cosmopolitan Prospect 

Contact: Mr. Joseph Longo 

State: AK 

Proposal Number: 2 

Date: 4/18/2016 

Made By: Stephen Lauper 

Service from District: Kenai , AKA 

District Phone: 907 776 2200 

Objective: Fully cement surface casing with returns to 
surface 

Acceptance Criteria: Pump job as per design (Density, volumes, 
and rate) 

Schfumbtfg.1 Wbmits this Oocumenc wtth the benefit of its )Udgment. u:penenct and good oilfie&d ptacilcH 
This infocmabOn ~ ptoYtd~ in 9CCOldanee Mt\ generaly KC•P'•d .ndu5try prectice, retying on fads Of inlormatJon Pfoivtded by OIMfs 
llmUbons. computt-r models mHsu1ements. usumptlOtls and 1nltt•nc.s th1t are not tnfalllt>Je 
Cakut.oons •• estmat11 beMd on prOYtded Wormal:ion Al Pfoposals, reeonvnendabons. Of pted~ 11e opin..ons only 
NO WARRANTY IS GIVEN CONCERNING ACCURACY OR COOPLETENESS Of DATA. INFORMATtON PRESENTED, 
E FFECTfVENESS OF MATERIAL, PRODUCTS OA SU$>PLIES,RECOMMENOATIONS MADE. OR RESULTS Of- THE SERVICES 
RENOEREO 
Freedom from 1nlnngem1nt of eny mtelledu11 property ughts of Schlumbt1ger Of others 1s not to be 1nler1ed and no 1nlellectu1J property 
rights are granted hereby 

Schlumberger 



Well Data Summary 

The cementing program incorporates the following data : 
All depths take the rig floor as reference 

Ri T e Land Mud Line Depth 0.0 ft 
Fluids Return to Ri Floor Mud Return Depth 0.0 ft 

Section MD 4460.0 ft 
BHST 83 degF Section TVD 3311.1 ft 

in 

I Prev Casing 160.0 20 40.0 169.0 18.376 X-65 2500 3910 Official 

I Casing 4460.0 13 3/8 40.0 72.0 12.347 L-80 2670 5380 Official 

I Landing Collar 4380.0 I Serial number : 

I Float Shoe 

l.0111 01.Q' ldeg1 

0 10 20 30 40 50 oO 70 
160l 

0 500 1000 1500 2000 2500 
o..----~~~~~~___, 0.---~~~~~~----, 

I - lncilaton \deg) I - Honzonl31 Oepartu1e (ft) 

500 

1m 

;: 2000 ;: 

l 
i 1500 

.... 

l .II 

J 20~J 
~ 3003 ] 

3460l 
25QJ 

j 1 
' ' 

,.,..@ ir.onc...n; 
400{1 

" ,{ OoenHol• 3000 .... 
............ 

... ..[ Colar 

~ 5000 JSfrJ 
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Open Hole 
Total Volume 

Minimum Diameter 
Maximum Diameter 

Mean Diameter 
Mean Annular Excess 

Mean Equivalent Diameter 

MD 
o• 
160 ft 

3460 • 

<t312h . -
USOh ,,_ .. i.; 

« 60 • 

Formation 

Top 
MD 
ft 

0.0 

3 of 24 

'._L u 

_,_... ,_ ,_ 

c 
1- - · ~ 

Bottom Bottom 
MD TVD 
ft ft 

4460.0 3311 .1 

1279.2 bbl 
17.500 in 
17.500 in 
17.500 in 
50.0% 

19.234 in 

8 10 12 16 1i 
o~----------------~ 

Frac 
Top ED 
lbl!:ial 
16.50 

=· 
""' 15. ., 
0 

] 
"' g 
~ 

1000 

20M 

300J 

4000 

Pore Pressure ED (lb/gal) 
Frac Pressure ED ( lblga~ 

5000 '-------------------' 

Frac Pore 
Bottom Pore Bottom Res. 

ED Top ED ED Lithology Fluid Name 
lb/gal lb/gal lb/gal 
16.50 8.40 8.40 Sandstone 
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Temperature 

Name 

Surface 
BHST 

4 of 24 

Relative 
Top MD Bottom MD Bottom TVD Temperature Gradient Gradient 

ft 
0.0 
0.0 

ft ft 
0.0 0.0 

4460.0 3311.1 

30 40 5(1 

degF 
40 
83 

Gso1heM'13 Prof ~ (degf) 

5~1 70 

degF/100ft degF/100ft 
0.00 
1.30 1.30 

9(1 

o~--~-----------------~ 

10{!0 

~ 2(100 
~ 
Cl .,, 
e 

J 3000 

4000 

I - Geotlv.! rmal temp. (degF) 

sooo~--------------------~ 

Sea Current 
ft/min 
0.00 
0.00 
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Fluids 
Type 

Drilling Fluid 
Soacer 
Wash 
Slurry 
Slurry 

5 of 24 

Fluids Summary 

Name Density Conditions K n Ty 
lb/gal lbf.sAn/ft2 lbf/100ft2 

Mud 9.50 Manual 8.28E-2 0.26 0.48 
MUDPUSH II 10.00 Manual 3.23E-2 0.37 9.47 
Fresh Water 8.33 Manual 6.27E-5 1.00 2.00 

Kenai Surface Lead 12.00 Manual 2.58E-1 0.14 1.72 
Kenai Surface Tail 15.80 Manual 1.07E-2 0.81 0.02 

•Compressible Rheology Parameters and Densities are displayed at f>; 1 atm and T=20 degC (65degF) 

1E- i1.----------------- -------. 

oE-1(1 

2E-10 

0L 
0 200 400 

- RheolOgy Mud (IW10)ft2) 
- Rheology MUOPUSH II (l::f/ 10:Jft2) 
- Rheology Fresh Water (lbf/10:11!2) 

Rheology Ken a1 Surfaa! Lead 
(lbf/100ft2) 

_ Rheology Kenai Surf3Ce Tai 
(lbfi 100ft2) 

600 800 103D 

She&· R&1e 111•) 

12-00 
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Fluid No: 1 

Rheo. Model 
At temp. 

: HERSCHEL_B. 
: 80 degF 

MUD 
Mud Type : WBM 
Water Type : Fresh 

VOLUME FRACTION 
Solids : 4.0 % 
Oil : 0.0% 
Water : 96.0 % 

Rheometric 
Measurements 
Rheometer type : 35 
Geometry : R 1 B 1 

Spring No : 1.0 

10 sec Gel Strength 
10 min Gel Strength 

6 of 24 

(rpm) 

300 
200 
100 
60 
30 
6 
3 

Mud DESIGN 

At 80 degF 
(deg) 

42.0 
38.0 
31 .0 
28.0 
24.0 
16.0 
13.0 

I Viscosity : (cP) 

Density 
k 
n 

: 9.50 lb/gal 
: 8.28E-2 lbf.sAn/ft2 
: 0.262 

Ty : 0.48 lbf/100ft2 

Gel Strength : 6.40 lbf/100ft2 

Job volume : 638.6 bbl 

8.54 lbf/100ft2 
6.40 lbf/100ft2 
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Fluid No: 2 
Rheo. Model 
At temp. 

SPACER 

: HERSCHEL_B. 
: 65 degF 

MUDPUSH II DESIGN 

Density 
k 
n 

: 10.00 lb/gal 
: 3.23E-2 lbf.s"n/ft2 
: 0.369 

TY : 9.4 7 lbf/1 ooft2 
Gel Strength : 23.48 lbf/100ft2 

Spacer Type : MUDPUSH II Porosity : 92.9 % Solid Fraction : 7.1 % 
Mud Type : WBM Mix Water/Spacer (vol.): 92.4 % Job volume : 75.0 bbl 

BASE FLUID 
Type : Fresh water Density : 8.32 lb/gal 

Code 
Weighting Agent(s) 

Cone. Density 
0031 89.90 lb/bbl of spacer 

() 

Additives 
Code Cone. 

0047 
0 182 

0.200 gal/bbl of spacer 
6.000 lb/bbl of base fluid 

Rheometric 
Measurements 
Rheometer type : 35 
Geometry : R1B1 
Spring No : 1.0 

10 sec Gel Strength 
10 min Gel Strength 
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(rpm) 

300 
200 
100 
60 
30 
6 
3 

270.31 lb/ft3 
(lb/ft3) 

Function 

Antifoam 
Turb. Spacer 

At 65 degF 
(deg) 
41.0 
36.5 
30.0 
27.0 
24.0 
17.3 
14.6 

I Viscosity : (cP) 

18.14 lbf/100ft2 
23.48 lbf/100ft2 
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Fluid No: 3 
Rheo. Model : BINGHAM 

At temp. : {degF) 

WASH 
Wash Type :Water 
Mud Type : WBM 

BASE FLUID 
Type : Fresh Water 

8 of 24 

Fresh Water DESIGN 

Density 

Pv 
: 8.33 lb/gal 

: 3.000 cP 

Ty : 2.00 lbf/100ft2 

Gel Strength : (lbf/100ft2) 

Water/Wash (vol.): 100.0 % Job volume : 10.0 bbl 

Density : 8.33 lb/gal 
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Kenai Surface Lead DESIGN 

: 12.00 lb/gal Fluid No: 4 
Rheo. Model 
At temp. 

: HERSCHEL_B. 
: 77 degF 

Density 
k 
n 

: 2.58E-1 lbf. s~n/ft2 

: 0.143 

DESIGN 
BLEND 
Name : D929 
Dry Density : 197 .27 lb/ft3 
Sack Weight : 94 lb 

BASE FLUID 
Type : Fresh water 

T v : 1. 72 lbf/1 ooft2 
Gel Strength : (lbf/100ft2) 

SLURRY 
Mix Fluid : 14.446 gal/sk 
Yield : 2.44 ft3/sk 
Solid Fraction : 20.8 % 

Density : 8.32 lb/gal 

Job volume : 395.5 bbl 
Quantity : 911 .13 sk 

Base Fluid : 14.396 gal/sk 

Additives 
Code Cone. 

0046 0.200%BWOC 
D020 2.600%BWOC 
D079 2.000 %BWOC 
0110 0.050 gal/sk cement 

Rheometric 
Measurements 
Rheometer type : 35 
Geometry : R1B1 
Spring No : 1.0 

10 sec Gel Strength 
10 min Gel Strength 

9 of 24 

(rpm) 

300 
200 
100 
60 
30 
6 
3 

Function 
Antifoam 
Extender 
Extender 
Retarder 

At 77 degF 
(deg) 
64.0 
59.5 
55.0 
51 .5 
48.5 
37.5 
25.0 

I Viscosity : (cP) 

27.75 lbf/100ft2 
46.96 lbf/100ft2 
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Kenai Surface Tail DESIGN 

: 15.80 lb/gal Fluid No: 5 
Rheo. Model 
At temp. 

: HERSCHEL_B. 
: 75 degF 

Density 
k 
n 

: 1.07E-2 lbf.sAn/ft2 
: 0.815 

DESIGN 
BLEND 
Name : D907 
Dry Density : 199.77 lb/ft3 
Sack Weight : 94 lb 

BASE FLUID 
Type : Fresh water 

Ty : o.02 lbf/100ft2 

Gel Strength : (lbf/100ft2) 

SLURRY 
Mix Fluid : 5. 107 gal/sk 
Yield : 1. 16 ft3/sk 
Solid Fraction : 41 .4 % 

Density : 8.32 lb/gal 

Job volume : 124.2 bbl 
Quantity : 599.11 sk 

Base Fluid : 5.057 gal/sk 

Additives 
Code Cone. 

D046 0.200 %BWOC 
D065 0.400 %BWOC 
0167 0.400 %BWOC 
0186 0.050 gal/sk cement 

Rheometric 
Measurements 
Rheometer type : 35 
Geometry : R1 B1 

Spring No : 1.0 

10 sec Gel Strength 
10 min Gel Strength 
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(rpm) 

300 
200 
100 
60 
30 
6 
3 

Function 

Antifoam 
Dispersant 
Fluid loss 
Accelerator 

At 75 degF 
(deg) 
162.0 
117.5 
66.0 
43.5 
25.0 
6.5 
4.0 

I Viscosity : (cP) 

4.27 lbf/1 00ft2 
18.14 lbf/100ft2 

Schlumberger 



Mud Circulation 

Fluid Mud 50 de F 
Number of Circulation 0.89 0.00 

Total Volume at Ambient T 1320.0 bbl 

Pumping Stages 
Fluid Pump Rate Duration Volume 

bbl/min hr:mn bbl 
Mud 2.0 00:30 60.0 
Mud 4.0 00:30 120.0 
Mud 6.0 00:30 180.0 
Mud 8.0 02:00 960.0 

Well Security 
Status Description Min Differential At Depth At Time 

Pressure ft hr:mn 
osi 

Success Fracturing 56 160.0 03:30 
Success Production/Influx 9 160.0 03:30 
Success Burst 5305 0.0 03:30 
Success Collapse 2544 4460.0 03:30 

85 
OS I - B-Oncm II-Ole 1emp (aegFl 

0 500 1000 1500 2000 2500 3000 
0 so 

Pore Pressure (psi) 
~ \ Frac Pressure (psr) l 

10-30 - l.CilX Annular Pressure l?SI) iii 75 
- Mn Annular Pressure (psr1 '!! 

~ 
~ 2J)) ~ 70 
! ! 
l 3000 \ 

Ji 

~ 65 

~ 
4)0·3 ~:1 

--......... 
500'.1 55 

03 o:i ~o so o· t~ 02 30 Ol 2C1 
Twrie !rr '"'W'I 
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Fluid Placement in Annulus 
Fluid Name Top MD 

ft 
Mud 0.0 
MUDPUSH II 0.0 
Kenai Surface Lead 0.0 
Kenai Surface Tail 3460.0 

Fluid Placement in Pipe 
Fluid Name Top MD 

ft 
Mud 0.0 
Fresh Water 4312.5 
Kenai Surface Tail 4380.0 

12 of 24 

Fluid Placement 
Surface Densities are computed at P=1 atm and T=Surface Temperature (40 degF) 

Bottom MD 
ft 

0.0 
0.0 

3460.0 
4460.0 

Bottom MD 
ft 

4312.5 
4380.0 
4460.0 

MO 
Oft 

l60L -1 

I 
I --

Length 
ft 

0.0 
0.0 

3460.0 
1000.0 

Length 
ft 

4312.5 
67.5 
80.0 

~ 

/ 
Mud 

! 

(i /' 
,/ 

Kell~ &.i><ol•dl 

l Fresh \'/l(er I 
Konoi s.mo. Tai j 

Mud 1 

Volume Surface Density 
bbl lb/gal 
0.0 9.50 
80.0 10.00 

637.1 12.00 
185.6 15.80 

Volume Surface Density 
bbl lb/cial 

638.6 9.50 
10.0 8.33 
11.8 15.80 
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Pumping Schedule 

Pumping Schedule 
Pump Injection Cumulated 

Fluid Name Duration Volume Rate Temperature Comment Time 
hr:mn bbl bbl/min degF hr:mn 

MUDPUSH II 00:13 80.0 6.0 68 Pump Spacer from Pit 00:13 
PluQ 00:10 00:23 

Kenai Surface Lead 01 :46 637.1 6.0 68 Mix/Pump Lead (7 BPM 02:10 
Max) 

Kenai Surface Tail 00:33 197.4 6.0 68 Mix/Pump Tail (7 BPM 02:42 
Max) 

Top PluQ 00:10 Drop Top PluQ 02:52 
Fresh Water 00:02 10.0 6.0 68 Pump out Plug with 02:54 

Cement Unit 
Mud 01:35 638.6 Start Displacement 
> Mud 01:30 628.6 7.0 68 04:24 
> Mud 00:05 10.0 2.0 68 Slow Rate for Plug Bump 04:29 

I Maximum Required Hydraulic Horsepower (HHP) I 132.2 hhp (at 04:24 hr:mn) 
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OO~J 

800 
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02 )J 03 2J ~10 
-'n! lri, rY 
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Pvre Pressure At e-0nom Hole 
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023J 
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ED (lllga~ 
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Well Security 

Well Security 
Status Description Min Differential At Depth At Time 

Pressure ft hr:mn 
psi 

Success Fracturing 33 160.0 04:29 
Success Production/Influx 9 160.0 04:09 
Success Burst 4785 0.0 04:29 
Success Collapse 2043 4460.0 04:29 

NIA Dead-End Collapse 0 0.0 00:00 
NIA Dynamic u-tubing in Dead-End 0 0.0 00:00 
NIA Balanced u-tubing in Dead-End 0 0.0 00:00 

0 5(k) mo 250-J 
0 

~ Pore Pre.;sure (p51) - Max Annul3r Pre;sure (p5i) - Mm Annul3r Prrnure (psij 
Frac Pressure (p;i) 

1000 

~ 2000 
'El .. 
0 

"' E 
5 
" 3QOO 
~ 

4000 

5-000 
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Temperature Outputs 

Temperature Summary Table 
Static Temperature. at TOC 40 deaF Static Temperature at BH 

Simulated HCT at TOC 64 degF Simulated HCT at BH 
Max First SK Temperature 68 degF Max Last SK Temperature 

Attime 00:00 hr:mn At time 
70 

T at Bonom Hole 1ds~F) Kenai Surface Lead I Kenai - MUO f MUOPUSH II Interface - Surface Tai Interface Temp - Tsm;; 1degF1 (degF) 
5S 

MUOPUSH II f Kenai Surface - Kenai SUrfaa; T al I F resn 
Le3d Interface Temp (aegF) Water Interface Temp (degF) 

- F re$h Water I Mud lnte1taoe 
Temp (*3F) 64 

_ _ _1 

\ ,,.,,.....,---
52 

58 

"'""' ----56 

54 

52 
00 00 0{1 50 0140 

3(1 50 

02 30 

Tme '"' ""') 

de9F 

oO 

03 2-0 04 10 

70 80 Su 
0.-------......-------- --------------, 

- Gectnermat temp {OegF) - T in annukls at tme (OegF I 
T in we at tme (de~F) 

1000 

) 
\ 

53(1·3'-----------------------~ 

83 deaF 
65 deaF 
68 degF 

00:00 hr:mn 
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Centralizers 
Commercial 

Alias Manufacturer Name Type 

1503713-13 3/8-8-
POSITIVE 

SpiraGlider-1 3 3/8-7-
Spiral1775 

Pattern Placement 
Bottom MD 

ft 
3460.0 
4460.0 

0 
0 

Joints 

86.50 
25.00 

20 

Houma Not Set rigid 

Hannover SpiraGlider rigid 

Centralizer Alias 

SpiraGlider-1 3 3/8-7-Spiral1775 
SpiraGlider-1 3 3/8-7-Spiral1775 

MO 
Oft 

100 160ft 

H- Standott bt.11 cenu aiZers • Standott at centr;i zers 

I 1 ~1') (%) 

100-0 

;;: 2000 

l 
1 
~ 3000 

4000 

5000 
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·-

= 

3460 ft 

....---

4312 ft 

« 60 ft 

Centralization 

Config Csg OD Min OD Max OD Count 
in in in 

Not Set 13 3/8 17.126 17.126 0 

Spiral 13 3/8 17.500 17.500 25 

Pattern Min STO Depth 
ft 

0 0.0 324.0 
1/1 34.9 3460.5 

l-L u 

M od 

·- - -

I -
/ 

-

.,. • ~ Kef\61 Surface Ta il 

t Ftesh \Valer 

. ~ Kena• Surlaoe Tail 

_, f M od 

Computation time: Cement Turns 02:00 
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Average Fluid Concentrations 
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Average fluid concentration in annulus 
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. 
--

WELLCLEAN* Ill 

Average fluid concentration in pipe 

10~ 20 '1(1 ~(I OJ 1(10 120 
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Contact Time (5econd) Mud On Wall Risk 

• 00 • N one 

• 00 • Low 

• 00 • Medium 

00 • Hlgn 

• 00 
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Average Fluid Concentrations 
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Average fluid concentration in pipe 
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Final Fluid Concentrations 
MO 
Oft 

160 • 

4312fl 

•380• 

l 

-
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Post-Processing Results (Annulus) 

Oonwo.lf'lll ll\Ad ·""'tn ~ MUd OnWal~ 

• Mua • None 

• t.'IU[lft\ISH I • Law 

• fre<,.n 11'¥.,,ter • .......... 
~ en31 S\1r1;tce L e .lo • ,.gn 

• .,t1'1it1Surtac.e 1.J1I 
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String: 

Well Name: 

Company: 

Field: 

Contact: 

State: 

Proposal Number: 

Date: 

Made By: 

Service from District: 

District Phone: 

Objective: 

Acceptance Criteria: 

Disdaimer Notice 
Schlumberger submits tt'tls documenl with the benefit of its Judgment, experie nce, and good oilfield practices 

Intermediate Casing 

H16 

BlueCrest Energy 

Cosmopolitan Prospect 

Mr. Joseph Longo 

AK 

2 

4/18/2016 

Stephen Lauper 

Kenai, AK 

907 776 2200 

Place 500-ft TVD of 15.8ppg Class G cement 
above the Intermediate Shoe 
Pump job as per cement design (Density, 
Volume, rate) 

This 1nformatJon is provided in accordance with generally accepted tnduslry pJacbce, rel)'log on fads or infonnat1on PfOVtded by others, 
hmrtahons, computer mode-ls.measurements, aswmpl10ns and inferences that are nol infallible Schlumberger Calculations a1e eshmatH based on prO\flded information All proposals, recommendations, Of predldions are opinions on ly 
NO WARRANTY IS GIVEN CONCERNING ACCURACY OR COMPLETENESS OF DATA, INFOR .. AATION PRESENTED, 
EFFECTIVENESS OF MATERIAL, PRODUCTS OR SUPPLIES,RECOMMENOATIONS MADE, OR RE SUL TS OF THE SERVICES 
RENDERED. 
Freedom from 1nfnngement of any 1nteMectual property rights of Schlumberger or ott1ers 1s not to be inferred and no mte~ectual property 
r19hts are granted h&reby 



Well Data Summary 
The cementing program incorporates the following data : 

All depths take the rig floor as reference 

Ri T e Land Mud Line Depth 0.0 ft 
Fluids Return to Ri Floor Mud Return Depth 0.0 ft 

Section MD 14740.0 ft 
BHST 132 degF Section TVD 7085.3 ft 

I Landing Collar I Serial number : 

I Float Shoe 
MD 
Oh 

lod~ato" (deg1 Hor20•ta 0.001;1e (h i -i 10111C-O 
0 2:J 40 oO 8{I 100 : '"' "" 6'»: ""' I))» m>:i 

(I 0 

I - lnci\3100 (deg) I - Ho11zonal Oep;1rtute (ft l 

2):1(1 

fu}i111Caw~ 

4'60h 
t OOO 

6000 
~ ~ 

'>. 

! mo 
! \ 

' 1i too~ \ !! -;: 

~ ~ \ f l \ 1000~ 

\ 
11!144l 

12000 5MO 
19>S"Cl>""l 

ll'lOOl ,{9>'S111Ca;t19 

/ ~ ~Hde ' 4000 

HS19l 

. f Colar 

/ 

l •74ol - 1600\l 800(1 
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Open Hole 
Total Volume 1498.6 bbl 

Minimum Diameter 12.250 in 
Maximum Diameter 12.250 in 

Mean Diameter 12.250 in 
Mean Annular Excess 50.0 % 

Mean EQuivalent Diameter 13.371 in 

MO 
O• o ga ,- 9 9 5 10 10 5 11 11 5 12 • 2 5 13 ·3 5 

4000 

Pote Pressure ED (b'gaQ 
Frac Pressure ED (lblga~ 

6000 

« &O• ft -

8000 

-.c f 10000 

~ 

12000 

1\9-«fl 

:t •2900• 
ll220tt t 14000 

1-451911 r===-
1-47.tOfl 

16000 

Formation 
Frac Pore 

Top Bottom Bottom Frac Bottom Pore Bottom Res. 
MD MD TVD Top ED ED Top ED ED Lithology Fluid Name 
ft ft ft lb/gal lb/gal lb/gal lb/gal 

0.0 14740.0 7085.3 13.40 13.40 9.49 9.49 Sandstone 

3 of 23 Schlumberger 



Temperature 
Relative 

Name Top MD Bottom MD Bottom TVD Temperature Gradient Gradient Sea Current 
ft ft ft degF degF/100ft degF/100ft ft/min 

Surface 0.0 0.0 0.0 40 0.00 0.00 
Rock 0.0 12900.0 6568.1 125 1.30 1.30 0.00 
BHST 12900.0 14740.0 7085.3 132 1.30 1.30 0.00 

Geo1nem3 Piof<'e (degFi 

2D 4(1 ~o 80 10(1 120 140 
0 

2000 ~ 
J - Gecthermaltemp. (de9F) 

4000 
'~ 

~ 6000 ' 
.r:: 

., 
i "-
0 8000 

,, .,, 
e '" " " "' ~-~ 10000 

12000 
,_ 
' 
""" 14000 " \ 

15000 
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Fluids 
Type 

Drilling Fluid 
Spacer 
Wash 
Slurry 

5 of 23 

Fluids Summary 

Name Density Conditions K n Ty 
lb/ii al lbf.sAn/ft2 lbf/100ft2 

SOBM 10.50 Manual 3.48E-3 0.79 9.97 
CemPRIME SCRUB 11 .80 Manual 2.?0E-2 0.39 13.19 

Fresh Water 8.33 Manual 6.27E-5 1.00 2.00 
15.8ppg Class G 15.80 Manual 8.58E-3 0.81 0.61 

Tail 
*Compressible Rheology Parameters and Densities are displayed at P=1 atm and T=20 degC (65degF) 

N g 
"' ~ 
~ 
Iii 
e 
Ji! 
<') 

250 

200 

150 

- Rheology SOBM (lbl/100tt2) 
- Rheology CemPRIME SCRUB (lbl/Hr:Jft2) 
- Rheology Fresh Water (lbl/100ft2) 

Rheology OeepCRETE (lbf/100ft2) 

Rheology 15.8pjl9 Clas> G 
Tail (lbf/10:Jft2) 

Rheology 12.Sppg Extends-a 
Leaa (lbf/10Dft2) 

o~=============================-_J 
0 200 400 600 

ShM r R•t• (11>i 
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Fluid No: 1 
Rheo. Model 
At temp. 

: HERSCHEL_B. 
: 80 degF 

MUD 
Mud Type : WBM 
Water Type : Fresh 

VOLUME FRACTION 
Solids : 4.0 % 
Oil : 0.0% 
Water : 96.0 % 

Rheometric 
Measurements 
Rheometer type : 35 
Geometry : R1 B1 

Spring No : 1.0 

10 sec Gel Strength 
10 min Gel Strength 
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(rpm) 

600 
300 
200 
100 
6 
3 

SOBM DESIGN 

At 80 degF 
(deg) 

87.0 
56.0 
42.0 
28.0 
13.0 
11 .0 

I V1scos1ty : (cP) 

Density 
k 
n 

: 10.50 lblgal 
: 3.48E-3 lbf.s" nl ft2 
: 0.787 

Ty : 9.97 lbft100ft2 

Gel Strength : 20.28 lbfl 100ft2 

Job volume : 1064.7 bbl 

20.28 lbfl100ft2 
20.28 lbfl100ft2 

Schlumberger 



CemPRIME SCRUB DESIGN 

Fluid No : 2 

Rhee. Model 
At temp. 

: HERSCHEL_B. 
: 80 degF 

Density 
k 
n 

: 11.80 lb/gal 
: 2.70E-2 lbf.sAn/ft2 
: 0.394 

Tv : 13.19 lbf/100ft2 

Gel Strength : 22.41 lbf/100ft2 

SPACER 
Spacer Type : MUDPUSH II Porosity : 86.5 % 
Mud Type : WBM Mix Water/Spacer (vol.): 86.0 % 

BASE FLUID 
Type : Fresh water Density : 8.32 lb/gal 

Weighting Agent(s) 
Code Cone. 

D031 188.24 lb/bbl of spacer 
() 

Additives 
Code Cone. 

D047 0.200 gaVbbl of spacer 
D182 6.000 lb/bbl of base fluid 

Rheometric 
Measurements 
Rheometer type : 35 
Geometry : R1B1 

Spring No : 1.0 

10 sec Gel Strength 
10 min Gel Strength 
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(rpm) 

300 
200 
100 
60 
30 
6 
3 

Density 

270.31 lb/ft3 
(lb/ft3) 

Function 

Antifoam 
Turb. Spacer 

At 80 degF 
(deg) 

44.0 
39.0 
33.0 
29.5 
26.5 
20.0 
17.6 

I V1scos1ty : (cP) 

19.21 lbf/100ft2 
22 .41 lbf/100ft2 

Solid Fraction : 13.5 % 
Job volume : 40.0 bbl 

Schlumberger 



Fluid No: 3 
Rheo. Model : BINGHAM 

At temp. : (degF) 

WASH 
Wash Type : Water 
Mud Type : WBM 

BASE FLUID 
Type : Fresh Water 

8 of 23 

Fresh Water DESIGN 

Density 

Pv 
: 8.33 lb/gal 

: 3.000 cP 

Ty : 2.00 lbf/100ft2 

Gel Strength : (lbf/100ft2) 

Water/Wash (vol.) : 100.0 % Job volume : 5.0 bbl 

Density : 8.33 lb/gal 

Schlumberger 



r -... 

15.Sppg Class G Tail DESIGN 

: 15.80 lb/gal Fluid No: 5 
Rheo. Model 
At temp. 

: HERSCHEL_B. 
: 67 degF 

Density 
k 
n 

: 8.58E-3 lbf.s11n/ft2 
: 0.808 

DESIGN 
BLEND 
Name : G 
Dry Density : 199.77 lb/ft3 
Sack Weight : 94 lb 

BASE FLUID 
Type : Fresh water 

T v : 0.61 lbf/1 oott2 

Gel Strength : (lbf/100ft2) 

SLURRY 
Mix Fluid : 5.104 gal/sk 
Yield : 1 . 16 ft3/sk 
Solid Fraction : 41 .2 % 

Density : 8.32 lb/gal 

Job volume : 159.6 bbl 
Quantity : 771 .96 sk 

Base Fluid : 5.054 gal/sk 

Additives 
Code Cone. 

D046 0.200 %BWOC 
D065 0.200 %BWOC 
D167 0.350 %BWOC 
D177 0.050 gal/sk cement 

Rheometric 
Measurements 
Rheometer type : 35 
Geometry : R1 B1 
Spring No : 1.0 

10 sec Gel Strength 
10 min Gel Strength 
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(rpm) 

300 
200 
100 

60 
30 
6 
3 

Function 

Antifoam 
Dispersant 
Fluid loss 
Retarder 

At 67 degF 
(deg) 
127.0 
90.0 
51 .5 
33.5 
24.5 
4.5 
3.0 

I V1scos1ty : (cP) 

9.61 lbf/100ft2 
36.29 lbf/100ft2 
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Fluid 
Number of Circulation 

Total Volume at Ambient T 

Pumping Stages 
Fluid 

SOBM 
SOBM 
SOBM 
SOBM 

Well Security 
Status 

Success 
Success 
Success 
Success 

1000 

2000 

4300 

:6 6-000 

! 
8000 

l 
:i 10000 

12000 

14000 

SOBM 
0.60 

1320.0 bbl 

Pump Rate 
bbl/min 

2.0 
4.0 
6.0 
8.0 

Description 

Fracturing 
Production/Influx 

Burst 
Collapse 

ps 

3000 4000 

Pore Pressure IP5'i 
- Frac PrH;ure !Psi) 
- Max Annul3r Pressure jpsi) 
- Min Annul3r Pres;ure (psi) 

\ 

5000 

1600J~-------------~ 

10 of 23 

Mud Circulation 

Ambient Tern erature 80 de F 
Correction Slo e 0.00 

Duration Volume 
hr:mn bbl 
00:30 60.0 
00:30 120.0 
00:30 180.0 
02:00 960.0 

Min Differential At Depth At Time 
Pressure ft hr:mn 

osi 
335 4460.0 03:30 
174 4460.0 03:30 

5785 0.0 03:30 
4032 13220.0 03:30 

135 

I - Bcnom hole temp (degF) 

130 
c;:-

I 
:I: 

"' ,, 
125 ~ 

i= 
y 

! 
.~ 120 

] 
i 

115 

110 
00.00 00 5(1 OH O 02 30 OJ 20 

Tme 1nr mn) 
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Fluid Placement in Annulus 
Fluid Name Top MD 

ft 
SOBM 0.0 
CemPRIME SCRUB 11943.9 
15.8ppg Class G Tail 12900.0 

Fluid Placement in Pipe 
Fluid Name Top MD 

ft 
SOBM 0.0 
CemPRIME SCRUB 14518.7 
15.8ppg Class G Tail 14660.0 

11of23 

r 

Fluid Placement 
Surface Densities are computed at P=1 atm and T=Surface Temperature (40 degF) 

MO 
Oh 

Bottom MD 
ft 

11943.9 
12900.0 
14740.0 

Bottom MD 
ft 

14518.7 
14660.0 
14740.0 

11914• L 
1291)'.lft l 

14519 A I 
wifi-

Length 
ft 

11943.9 
956.1 
1840.0 

Length 
ft 

14518.7 
141.3 
80.0 

S06M 

S06M 

~Ctml'RJME SCRUB 

.~l!(wClossGT"11 
I Cemf>RIME SCRUB 

FB!wC!ossGW 

f SOBll 

Volume Surface Density 
bbl lb/qal 

885.3 10.50 
80.0 11.80 
154.0 15.80 

Volume Surface Density 
bbl lb/qal 

1059.7 10.50 
10.0 11.80 
5.7 15.80 

Schlumberger 



Pumping Schedule 

Pumping Schedule 
Pump Injection Cumulated 

Fluid Name Duration Volume Rate Temperature Comment Time 
hr:mn bbl bbl/min degF hr:mn 

CemPRIME SCRUB 00:11 80.0 7.0 68 00:11 
Plug 00:10 00:21 

15.8000 Class G Tail 00:23 159.6 7.0 68 00:44 
Top PluQ 00:10 00:54 

CemPRIME SCRUB 00:01 10.0 7.0 68 00:56 
SOBM 02:35 1059.7 
> SOBM 02:30 1049.7 7.0 68 03:26 
> SOBM 00:05 10.0 2.0 68 03:31 

I Maximum Required Hydraulic Horsepower (HHP) I 207.2 hhp (at 00:22 hr:mn) 

12 of 23 Schlumberger 
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~ 
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0 
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, 
10 

1 

5 

10 

9 5 

s 
00·00 

r 
00 5(1 0140 

00 50 01 40 

- Bonom hole pressure ED (tig3J) 
_ Stall: pressure at bOnom 

ED (b'gaQ 

l?rl~-

00 50 0140 

r 
~ 

I - Fumr rate fbtVmt'l i Rarurn Rate fbbfm11) 

02 30 Ol 20 
-..... ("rlM) 

- Pump pre;sure (;>51) - Cement M3Q pre;:;ure (psi) 

02 30 03'20 
Trne fn1 ml'I) 

Pore Pressure At eonom Hole Fr ac Pressure At Bononi H* -
ED (b'gaQ ED (tiga~ 

--1--

03 20 
11-ne (hrmn) 
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Well Security 

Well Security 
Status Description Min Differential At Depth At Time 

Pressure ft hr:mn 
psi 

Success Fracturing 322 4460.0 00:44 
Success Production/Influx 174 4460.0 03:31 
Success Burst 5649 0.0 03:26 
Success Collapse 3844 11515.7 02:51 

NIA Dead-End Collapse 0 0.0 00:00 
N/A Dynamic u-tubina in Dead-End 0 0.0 00:00 
N/A Balanced u-tubing in Dead-End 0 0.0 00:00 

1000 2000 3000 4000 5000 

Pore Pressure (p.31) - MaxAnnul3r Pressure (pSli - Mn Annular Pressure (psti 
2003 - F rac Pre·3S!Jra (psi) 

4000 

~ 6000 
.r:: g 
0 8000 .,, 
e 
" " <= 

~ 10000 

12000 

14000 

16000 
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Temperature Summary Table 
Static Temperature. at TOC 

Simulated HCT at TOG 
Max First SK Temperature 

Attime 

.... 
""' ~ 
"' 
1 
~ 

15 of 23 

11( I 

100 

80 

70 

60 
00.00 

20 
0 

2000 

4000 

60(10 

80:100 

10000 

12000 

1400-0 

1600() 

-

Temperature Outputs 

125 deQf Static Temperature at BH 132 deQF 
108 degF Simulated HCT at BH 107 degF 
108 degF Max Last SK Temperature 107 degF 

03:31 hr:mn At time 03:26 hr:mn 

T at eonom Hele (degF 1 

- SOBM I CemPRIME SC Rue lnterfr.r. 

- Temp(degF) 

CemPRIME SCRUB/ 15.Sppg 
Cl3;s G Tai lnterf<iv:! Temp 
(degF) 

_ 15.Sppg Ct;ss G Taj I CemPRIME 
SCRUB lnte rfa~ Temp (d~F) 

- CemPRIME SCRUe I SOBM lnterf~ 

Temp (degF) 

/_,,., 

r 

00·50 0140 

o(I 

02 JO 
Time {nr tn'l) 

degF 

60 

03 20 

100 120 14(1 

I
- Geothermal temp (degF) - Tin annukls at tme (ClegF) I 

T in pipe at tme (degF) 
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Centralizers 
Commercial 

Alias Manufacturer Name 

NW-P0-9 5/8~-PO 5 

Pattern Placement 
Bottom MD 

ft 
12900.0 
14540.0 

0 
0 

Joints 

322.50 
41.00 

20 

Hannover 

2%0 

l- Standoff blw centralizers 
(%) 

! 
l 
~ 

4000 

5000 

8000 

10000 

12(!00 

14000 

16000 

16 of 23 

NW-PO 

Centralizer Alias 

-
NW-P0-9 5/8-6-PO 5 

80 

• Standoff at cent1ali!ers 
(%) 

-r1:- I -

I 

Type Config 

100 

riqid P05 

MD 
011 

4"60 1\ -

;;;b 
1~s_1_~,. [ 
14740-~ --

Pattern 

0 
1/1 

CsgOD 
in 

9 5/8 

Centralization 

Min OD 
in 

12.102 

Min STO 

0.0 
15.4 

SOBM 
SOBM 

Max OD Count 
in 

12.102 41 

Depth 
ft 

311.7 
14539.7 

.-f~mPRIME SCRUB 

-J 1 S Sppg CIMs G To• 

Computation time: Cement Turns 03:05 
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Average Fluid Concentrations 

17 of 23 

Average fluid concentration in annulus 

0 
11500 

12000 

12500 

1300il 

13500 

14000 

14500 

15000 

- SoeM in ann. (%) 
- CemPRIME SCRUB in ann 

15.Sppg Cl3SS G Ta~ 111 ann 
(%) 

j 

103 

WELLCLEAN* Ill 

Average fluid concentration in pipe 

0 
0 

2000 

40(1() 

6000 

10\JOO 

12000 

\ 
14000 

16000 

20 4(1 o{I 80 1(1CI 12{1 

- SOBM in pipe (%) 
- CemPRIME SCRUB in pipe 

15.Bppg Clas<> G Tail in p~ 
(%) 

\ 
I 
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J.lJ- -! 
-{ 

SOBM 

SOBM 

,, , ~PRIME SCRUB 

,..-{is 11ppg a... Gr .. 
/ 

,{ C.mPRIME SCRUB 

~a. .. Gfad 
/:..! SOBM j 

1 3200 

13600 

uooo 

'"'"" 

Flu ids Concentrations 

• SOBM 

• CemPRIME SCRUB 

15 Bppg C lass G Tail 
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Contact Time (second) Mud On Wall Risk 

• 00 • None 

• 00 • LOW 

• 00 • Medium 

00 • Hlgn 

• 00 
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Average Fluid Concentrations 
Average fluid concentration in annulus 

0 8Q 1 (1~ 
1i500.-------------- ----, 

12000 

12500 

13000 

~ 

! 
l 

13500 

uooo 

14500 

20 of 23 

- SOBMinann 1300?1 ("1 
_ ~mf'RIME s:Rue in ann 130 

ap) (%1 

15.eppg Cl3;; G Tai n ann 
130 ap )(%\ 

;---) -
-

~ 

1 
l 
:!I 

3DAPERTURE 

Average flu id concentration in pipe 

60 60 i20 
J 

- SOBM in ppe (%) 
- Cemf'RIME SCRU2 111pi;:e 1%\ 

15 Sppg Cl3SS G Tai n we 
(%) 

2000 

6000 

10000 

;2000 

uooo 
\ 

\ 
I .... 

16000 
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Final Fluid Concentrations 
MO 
Oo 
IGO ft 

11!M 4 ft ~ 

12900l 
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f~emPRJME SCRUB 

. .{1ss...c1.,.G1 ... 
-f 9S'!~c ..... 

.A a-·-
1 9S'&~C•""" 

v ' )iCeml'RIMl SCRUB 

.. ,",L c ... , 
,/, / VSS...ClonGla< 

-,,'/'[ SOBM 

'""" 

""" 

'""' 

'""' 

'""" 

'""" 

..... 

• sos .. 

- CemPRIME SCF(U9 

15 Sppg Cla~~ G l 1d 
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Post-Processing Results (Annulus) 

"""' 

,,... 

,,... 

,,.,. 

·-

..... 

""° 

Oomnant IUdw.th Gel Mua On Wal Rtsk 

• S08M • "ono • C.ernPRtMe SCRUB • I.Do' 

15 Bppg C1au G 1&11 • ......... 

• H1gn 
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CONFIDENTIAL 

Figure 1: H16 Reservoir Sect ion View With Offsets 
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CONFIDENTIAL 

Figure 2: Geologic Cross-Section/ Offset Well Summary 
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Figure 3: Water Wells Within 1/2 Mile of Surface Location 
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Figure 4 : Wells Within 1/2 Mile 
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CONFIDENTIAL 

Figure 5: Wells Within 1/2 Mile Section View 
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CONFIDENTIAL 

Figure 6: Fault Map - 1/ 2 Mile Radius 
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CONFIDENTIAL 

Figure 7: Plan View - Faults and Fracture Stages 
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Figure 8: Fracture Heights per Stage Section View 
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N193' MD/ TVD 

17-Yz" Open Hole 
'=--:8:~: 

~w~ ,. ..... 
4 459' MD/ 3 310· rvDW~ 

I I ;:~~~; 
·~7;:~~ ,, 

12-X'' Open Hole 

.... 
N 

20" 0.500" Wall A252 ERW - Welded 

-- Top of Tail - 3,459' MD 

1 
• 1 4-1/2"15.2# PllO H563 - Frac String 

•- 9-5/8" 47# PllO H563 

.... 
U1 
Co 

n 
iii 
Cll 
Cll 

C) 

~ TOC@ 12,900' MD/TVD 

4-Yz" x 9-5/8" Baker 
Hanger/Packer 

I 

H16 (P3b) 
Single Frac Lateral 

"As Planned" 

n 
s: 
-I 4-Yz" x 8-X'' Swell Packer HES Frac Sleeve HES Perfed Pup 

N14,740' MD/ 6,694' TVD 
8-Yz" Open Hole 

9-5/8" 53.5# PllO H563 (1,500') 

22,846' MD/ 
7,080' TVD 

4-1/2"15.2# PllO H563 

Last Updated: JJL 05/13/2016 
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-GEOil&Gos 

32.S------l 

39.S" 
4-1116" SM 

56.7" 

162.1" 

6.3" 
13-5/8" SM 

2-1116" SM 

6S.9" 

13-S/8" 3M 

46.0" 

I 
19.S" 

4 38" 

(4) CONTROL LINES 

ALL NM·· · .. .. . ... R"' APPA"Xl .... T., 

~Cl~ 11 IM pr099tty of GE OI & GM PrtU\n Con• Ol LP •r.o-~con!'mnelfll Uf!IM&~-- aocwcwec:l ln wn*ig. BLUECREST ENERGY, INC 
nefltMM' II oo.- Its contenu Inly ~ 111.cs, cot>led . .-.rit!Wntod Of ,..~\IC90 t.r.UPI 10t 11'11t01t~01 GE OI & Gas P<euure Co!Wol lP. HANSEN PAD 

20" x 13-3/8" x 9-5/8" x 4-1/2" 5M MB-222/MB-242 Multibowl 
D RAWN I CR I 11MAY16 
APP RV I KN I 11MAY16 

Assembly, With MB-242 Tubing Hanger and KCC Tubing Bonnet FOR REFERENCE ONLY 
DRAWING NO. 20120306 
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e GE Oil &. Gas 

174.1' 

23.8" 

84.4" 

6.3" 
13-5/8" SM 

2-1/16' 5M 

65.9" 

13-5/8" 3M 

46.0" 

I 
19.5" 

4 8" 

(4) CONTROL LINES 

AL 0 11.ENSMlN"" AR- ~-XIUATIC' 

2·1/16" 10M 

20" 0DCSG 
13-318" OD CSG 

9-518" OD CSG 

TNld~b .... ~ofGEOl& GHPreu&K9Contt'ol LPMdls 001WI09l'ed~Mil UrMu otn.rwtwapi:woved lnwtlllf'D, BLUECREST ENERGY, INC 
~II not It.I~ INiy t>e UMCI. copiKI n 1111Nttlld °' r• prodoc:ed e-.mpi far 1n9 acM putp0te of GE OI & GN Pr•uure Contrd LP. HANSEN PAD 

20" x 13-318" x 9-518" x 4- 112" SM MB-222/MB-242 Multibowl 
DRAWN I CR I 22JUL 16 
APPRV I KN I 22JUL 16 

Assembly, With MB-242 Tubing Hanger and KCC Tubing Bonnet FOR REFERENCE ONl Y 

With 4-1/16" 10M Frac Tree DRAWING NO. HP160150 



eGEOil&Gas 

174.1" 

23.8" 

84.4" 

65.9" 

46.0" 

6.3" 

2-1/16" SM 

13·518" 3M 

I 
19.5" 

4 38" 

2-1116" lOM 

20" OD CSG 
13-3/8" OD CSG 

9-5/8" OD CSG 

AL DIMENSIONS AAE APPROXIMATE 

n-. dr~ .. in. Pfop.tfty of GE OI & Gas PtHSUrt Conlro4 LP anct " c:or.ld..-ed c:o"llGen. .... UnlH.S 041'1erwin appro.;ed In~ • 
.....ati.r l nor h~tl\l'I b9uHd. copl.cl rransmttled or re~ u~ lor 1'19 Mlle purpou of GE OI & Ge s Pfusur• Coritral LP. 

20" x 13-3/8" x 9-5/8" x 4-1/2" 5M MB-222/MB-242 Multibowl 
Assembly, With MB-242 Tubing Hanger and KCC Tubing Bonnet 

With 4-1/16 10M Frac Tree 

BLUECREST ENERGY, INC 
HANSEN PAD 

DRAWN I CR I 25JUL 16 
APP RV I KN I 25JUL16 
FOR REFCRENC£ OHL Y 
DRAWING NO. HP160150-1 
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iCctst 
Enlrgy 

49 3/32" 

66 5/8" 

Cosmopolitan Proj ect 
BOP & Choke Manifold Configuration 

27 3/4'' 

41 11/16" 

--

13 5/8"X1 OK# CAMERON BOP STACK 

BLUECREST ENERGY 

• 2 

10-401 APO Attachments 
BOP & Choke Manifold Configuration 



Client BlueCrest Energy 
Well Cosmo State 1 
Formation Hemlock 

Formation Transmissibility Properties 

Zone Name Top TVD Net Perm 
(ft) Height (md) 

(ft) 

Star 8F 6940.7 2.0 1.000 
Star 8F 6947.2 50.0 1.000 
Star 8E 6997.2 48.0 1.000 
Star 8E 7046.2 4.0 2.000 
Star 8E 7050.7 10.4 5.000 
Star 80 7061 .2 7.7 1.000 
Star 8C 7068.9 8.0 2.000 
Star 8B 7080.3 30.0 2.000 
Star 8A 7115.6 45.0 5.000 

Hemlock 7160.6 51.2 10.000 
Hemlock A 7211 .8 9.0 3.000 
Hemlock A 7223.8 3.5 3.000 
Hemlock A 7227.3 6.0 3.000 
Hemlock A 7235.7 12.1 10.000 
Hemlock A 7247.8 4.4 3.000 
Hemlock A 7252.2 18.1 10.000 
Hemlock A 7270.3 5.4 3.000 
Hemlock Al 7275.7 22.0 3.000 
Hemlock A2 7302.6 6.7 3.000 
HemlockA2 7309.3 4.5 3.000 
Hemlock A2 7315.1 3.5 3.000 
HemlockA2 7318.6 11.0 3.000 
HemlockA2 7332.8 2.9 3.000 
HemlockA2 7335.7 11.5 10.000 
Hemlock B 7347.2 18.9 2.000 

Horiz. Hemlock Bl 7366.1 4.5 3.000 
Horiz. Hemlock Bl 7370.6 7.4 10.000 
Horiz. Hemlock B 1 7378.0 2.0 2.000 
Horiz. Hemlock B 1 7384.2 1.0 0.001 
Horiz. Hemlock Bl 7394.0 2.0 2.000 
Horiz. Hemlock Bl 7401.8 13.1 10.000 
Horiz. Hemlock Bl 7414.9 2.0 2.000 
Horiz. Hemlock Bl 7423.0 5.5 3.000 
Horiz. Hemlock Bl 7430.1 39.5 10.000 
Horiz. Hemlock B 1 7469.6 0.5 0.001 

Hemlock C 7475.5 5.0 0.200 

15 

Porosity 
(%) 

10.5 
11 .1 
9.7 
9.9 
10.5 
4.9 
9.4 
10.1 
11.5 
12.8 
12.8 
5.9 
10.4 
13.1 
4.3 
11 .6 
5.3 

11 .0 
8.9 
10.6 
6.2 
10.4 
5.7 
12.6 
4.3 
3.0 
11.7 
7.9 
3.0 
1.9 
9.9 
5.9 
6.7 
11 .9 
4.4 
6.6 

Res. 
Pressure 

(psil 

3247 
3262 
3287 
3300 
3304 
3308 
3313 
3325 
3358 
3385 
3385 
3389 
3392 
3398 
3402 
3407 
3413 
3421 
3430 
3433 
3435 
3440 
3444 
3448 
3455 
3461 
3464 
3468 
3472 
3476 
3482 
3487 
3491 
3502 
3514 
3518 
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Client BlueCrest Energy 
Well Cosmo State 1 Scbl1111~erger 
Formation Hemlock 

Propped Fracture Schedule (Stage 3) 

Pumping Schedule 

The following is the Pumping Schedule to achieve a propped fracture half-length (X,) of 256.9 ft with an 
average conductivity (K,w) of 3896 md.ft. 

Job Description 
Step Pump Fluid Name Step Fluid Gel Prop. Prop. 
Name Rate Volume Cone. Type and Mesh Cone. 

(bbl/min) (bbl) (lb/mg al) (PPA) 
PAD 28.0 YF125ST 400 25.0 0.00 

1.0 PPA 28.0 YF125ST 96 25.0 Carbolite 16/20 1.00 
2.0 PPA 28.0 YF125ST 115 25.0 Carbolite 16/20 2.00 
3.0 PPA 28.0 YF125ST 110 25.0 Carbolite 16/20 3.00 
4.0 PPA 28.0 YF125ST 149 25.0 Carbolite 16/20 4.00 
5.0 PPA 28.0 YF125ST 144 25.0 Carbolite 16/20 5.00 
6.0 PPA 28.0 YF125ST 139 25.0 Ca rbolite 16/20 6.00 
7.0 PPA 28.0 YF125ST 153 25.0 Carbolite 16/20 7.00 
8.0 PPA 28.0 YF125ST 119 25.0 Carbolite 16/20 8.00 
Flush 28.0 YF125ST 311 25.0 0.00 

Fluid Totals 
1735 bbl of YF125ST 

Proppant Totals 
2025001b of Carbolite 16/20 

Pad Percentages 
% PAD Clean I 28.1 
% PAD Dirty I 24.5 

Job Execution 
Step Step Cum. Fluid Step Cum. Step Cum. Avg. Step 
Name Fluid Volume Slurry Slurry Prop Prop. Surface Time 

Volume (bbl) Volume Volume (lb) (lb) Pressure (min) 
(bbl) (bbl) (bbl) (psi) 

PAD 400 400 400.0 400.0 0 0 5464 14.3 
1.0 PPA 96 496 100.0 500.0 4024 4024 5463 3.6 
2.0 PPA 115 611 125.0 625.0 9655 13679 5420 4.5 
3.0 PPA 110 721 125.0 750.0 13922 27601 5462 4.5 
4.0 PPA 149 870 175.0 925.0 25020 52621 5695 6.3 
5.0 PPA 144 1014 175.0 1100.0 30152 82773 6024 6.3 
6.0 PPA 139 1152 175.0 1275.0 34928 117701 6343 6.3 
7.0 PPA 153 1305 200.0 1475.0 45011 162712 6613 7.1 
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Cum. 
Time 
(mini 

14.3 
17.9 
22.3 
26.8 
33.0 
39.3 
45.5 
52.7 



Client 

Well 

BlueCrest Energy 
Cosmo State 1 

Formation Hemlock 

Step Step Cum. Fluid 
Name Fluid Volume 

Volume (bbl) 
(bbl) 

8.0 PPA 119 1424 
Flush 311 1735 

Step 
Slurry 

Volume 
(bbl) 
160.0 
311.2 

Job Execution 
Cum. Step Cum. 
Slurry Prop Prop. 

Volume (lb} (lb) 
(bbl} 

1635.0 39819 202531 
1946.2 0 202531 
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Avg. Step Cum. 
Surface Time Time 
Pressure (min} (min} 

(psi) 
6822 5.7 58.4 
6646 11.1 69.5 
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Client BlueCrest Energy 
Well Cosmo State 1 Scbl11berger 
Formation Hemlock 

Propped Fracture Simulation (Stage 3) 

The following are the results of the computer simulation of this Fracturing Proposal using a Pseudo 3-D 
Vertical model. Effective Conductivity and Effective Fed are calculated based on perforated intervals with 
positive net heights. 

Stage 3 MD .......................................... 21843.0 ft 
Initial Fracture Top TVD ........................ 7080.3 ft 
Initial Fracture Bottom TVD .......... ...... ... 7115.6 ft 
Propped Fracture Half-Length ............... 256.9 ft 
Average Propped Width .. ...................... 0.206 in 
Max Surface Pressure .......................... 7902 psi 

Simulation Results by Fracture Segment 
From To Prop. Cone. Propped Propped Frac. Frac. Fracture 

(ft) (ft) at End of Width Height Prop. Gel Cone. Conductivity 
Pumping (in) (ft) Cone. (lb/mgal) (md.ft) 

(PPA) (lb/ft2) 
0.0 64.2 8.2 0.266 189.4 2.33 335.4 5091 
64.2 128.4 7.9 0.274 245.4 2.44 322.7 5237 
128.4 192.6 6.8 0.239 169.8 2.27 347.3 4568 
192.6 256.9 1.1 0.070 90.6 0.80 1039.3 1064 
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Client 
Well 

BlueCrest Energy 
Cosmo State 1 

Formation Hemlock 

Scblmberger 

Fracture Geometry Data Per Zone for Production Prediction 

Zone Name Top Top Gross Net Fracture Fracture Fracture 
MD TVD Height Height Width Length Conductivity 
(ftl (ftl (ftl (inl (ft) (md.ftl 

Star BF 13BB3.B 6940.7 6.5 2.0 0.000 .0 0 
Star BF 13903.0 6947.2 50.0 50.0 0.000 .0 0 
Star BE 1406B.9 6997.2 49.0 4B.O 0.000 5.0 0 
Star BE 14292.0 7046.2 4.5 4.0 0.000 21.2 0 
Star BE 14319.1 7050.7 10.5 10.4 0.026 116.3 511 
Star BD 14391.6 7061.2 7.7 7.7 0.065 219.7 1236 
Star BC 1445B.6 706B.9 11 .4 B.O 0.164 254.3 3079 
Star BB 14658. 7080.3 35.3 30.0 0.291 256.9 5359 

3 
Star BA 22BB1.3 7115.6 45.0 45.0 0.261 251.5 4BB2 
Hemlock 22926.3 7160.6 51.2 51.2 0.191 200.B 3645 

Hemlock A 22977.5 7211.B 12.0 9.0 0.132 14B.1 2567 
Hemlock A 229B9.5 7223.B 3.5 3.5 0.131 144.4 2535 
Hemlock A 22993.0 7227.3 B.4 6.0 0.139 144.4 2690 
Hemlock A 23001.4 7235.7 12.1 12.1 0.139 139.7 2693 
Hemlock A 23013.5 7247.B 4.4 4.4 0.130 125.9 252B 
Hemlock A 23017.9 7252.2 lB.1 1B.1 0.105 121.2 2043 
Hemlock A 23036.0 7270.3 5.4 5.4 0.084 110.0 162B 
Hemlock Al 23041.4 7275.7 26.9 22.0 0.06B 9B.B 1315 
HemlockA2 2306B.3 7302.6 6.7 6.7 0.036 B6.7 694 
HemlockA2 23075.0 7309.3 5.B 4.5 0.02B 75.6 537 
HemlockA2 230BO.B 7315.1 3.5 3.5 0.023 75.6 435 
HemlockA2 230B4.3 731B.6 14.2 11.0 0.012 75.1 237 
HemlockA2 2309B.5 7332.B 2.9 2.9 0.000 .0 0 
HemlockA2 23101.4 7335.7 11.5 11.5 0.000 .0 0 
Hemlock 8 23112.9 7347.2 1B.9 lB.9 0.000 .0 0 

Horiz. Hemlock 81 23131 .B 7366.1 4.5 4.5 0.000 .0 0 
Horiz. Hemlock 81 23136.3 7370.6 7.4 7.4 0.000 .0 0 
Horiz. Hemlock B1 23143.7 737B.O 6.2 2.0 0.000 .0 0 
Horiz. Hemlock 81 23149.9 73B4.2 9.B 1.0 0.000 .0 0 
Horiz. Hemlock 81 23159.7 7394.0 1.B 2.0 0.000 .0 0 
Horiz. Hemlock 81 23167.5 7401.B 13.1 13.1 0.000 .0 0 
Horiz. Hemlock B1 231B0.6 7414.9 B.1 2.0 0.000 .0 0 
Horiz. Hemlock B 1 231BB.7 7423.0 7.1 5.5 0.000 .0 0 
Horiz. Hemlock 81 23195.B 7430.1 39.5 39.5 0.000 .0 0 
Horiz. Hemlock 81 23235.3 7469.6 5.9 .5 0.000 .0 0 

Hemlock C 23241.2 7475.5 11 .6 5.0 0.000 .0 0 
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Client BlueCrest Energy 
Well Cosmo State 1 Scblmberger 
Formation Hemlock 

Zone Data (Stage 4) 

Formation Mechanical Properties 

Zone Name Top TVD Zone Frac lnsitu Young's Poisson's Toughness 
(ft) Height Grad. Stress Modulus Ratio (psi.in0.5) 

(ft) (psi/ft) (psi) (psi) 

Star 8E 6888.2 4.5 0.773 5326 1.461 E+6 0.29 700 
Star 8E 6892.7 10.5 0.799 5511 1.754E+6 0.30 1200 
Star 80 6903.2 7.7 0.816 5636 1.139E+6 0.34 1000 
Star 8C 6910.9 11 .4 0.766 5298 1.699E+6 0.27 700 
Star 88 6922.3 35.3 0.747 5184 1.816E+6 0.25 700 
Star 8A 6957.6 45.0 0.768 5361 1.944E+6 0.26 1200 

Hemlock 7002.6 51.2 0.770 5412 1.944E+6 0.26 1200 
Hemlock A 7053.8 12.0 0.769 5429 1.581 E+6 0.28 700 
Hemlock A 7065.8 3.5 0.794 5612 1.922E+6 0.29 1200 
Hemlock A 7069.3 8.4 0.730 5164 1.691E+6 0.24 700 
Hemlock A 7077.7 12.1 0.733 5192 1.894E+6 0.24 1200 
Hemlock A 7089.8 4.4 0.779 5525 2.348E+6 0.26 2400 
Hemlock A 7094.2 18.1 0.754 5356 2.023E+6 0.25 1200 
Hemlock A 7112.3 5.4 0.756 5379 2.342E+6 0.24 1200 
Hemlock Al 7117.7 26.9 0.729 5199 1.766E+6 0.24 700 
HemlockA2 7144.6 6.7 0.791 5654 2.360E+6 0.26 1200 
HemlockA2 7151.3 5.8 0.735 5258 1.742E+6 0.25 700 
HemlockA2 7157.1 3.5 0.752 5383 2.088E+6 0.24 1200 
Hemlock A2 7160.6 14.2 0.747 5354 1.884E+6 0.25 700 
Hemlock A2 7174.8 2.9 0.677 4858 2.201 E+6 0.16 1200 
HemlockA2 7177.7 11.5 0.687 4935 2.076E+6 0.18 1200 
Hemlock B 7189.2 18.9 0.746 5370 2.034E+6 0.24 1800 

Horiz. Hemlock 81 7208.1 4.5 0.719 5184 2.054E+6 0.21 2400 
Horiz. Hemlock Bl 7212.6 7.4 0.684 4936 2.002E+6 0.18 1200 
Horiz. Hemlock B 1 7220.0 6.2 0.763 5511 2.119E+6 0.26 1000 
Horiz. Hemlock B 1 7226.2 9.8 0.778 5626 2.006E+6 0.27 1000 
Horiz. Hemlock 81 7236.0 7.8 0.770 5575 1.982E+6 0.27 1800 
Horiz. Hemlock 81 7243.8 13.1 0.765 5547 1.788E+6 0.27 1200 
Horiz. Hemlock Bl 7256.9 8.1 0.785 5700 1.938E+6 0.28 1000 
Horiz. Hemlock Bl 7265.0 7.1 0.715 5197 2.147E+6 0.20 700 
Horiz. Hemlock Bl 7272.1 39.5 0.659 4805 2.022E+6 0.15 1200 
Horiz. Hemlock 81 7311.6 5.9 0.720 5266 3.196E+6 0.17 1000 

Hemlock C 7317.5 11.6 0.747 5471 2.231E+6 0.24 1000 
Horiz. Hemlock Cl 7329.1 12.2 0.751 5509 1.908E+6 0.25 700 
Horiz. Hemlock Cl 7341.3 18.3 0.665 4888 1.961E+6 0.16 1200 
Horiz. Hemlock C2 7359.6 4.0 0.723 5322 1.951 E+6 0.23 700 
Horiz. Hemlock C2 7363.6 8.0 0.710 5231 2.130E+6 0.20 1200 

Hemlock C3 7371.6 6.0 0.743 5479 1.898E+6 0.25 700 
Hemlock C3 7377.6 39.4 0.709 5245 2.043E+6 0.21 1200 
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Client 

Well 

BlueCrest Energy 
Cosmo State 1 

Formation Hemlock 

Hemlock 0 7417.0 
Hemlock 0 7422.6 
Hemlock 0 7429.6 
Hemlock 01 7442.6 
Hemlock 01 7445.6 
Hemlock 02 7479.7 
Hemlock 03 7482.7 
Hemlock 03 7489.6 

SHALE 7494.6 
West Fo reland 7502.6 
West Foreland 7508.9 

5.6 0.778 
7.0 0.780 
13.0 0.731 
3.0 0.725 
34.1 0.693 
3.0 0.679 
6.9 0.661 
5.0 0.672 
8.0 0.788 
6.3 0.767 
15.6 0.784 

Formation Transmissibility Properties 

Zone Name Top TVD Net Perm 
(ft) Height (md) 

(ft) 

Star 8E 6888.2 4.0 2.000 
Star 8E 6892.7 10.5 5.000 
Star 80 6903.2 7.7 1.000 
Star 8C 6910.9 8.0 2.000 
Star 8B 6922.3 30.0 2.000 
Star 8A 6957.6 45.0 5.000 
Hemlock 7002.6 51.2 10.000 

Hemlock A 7053.8 9.0 3.000 
Hemlock A 7065.8 3.5 3.000 
Hemlock A 7069.3 6.0 3.000 
Hemlock A 7077.7 12.1 10.000 
Hemlock A 7089.8 4.4 3.000 
Hemlock A 7094.2 18.1 10.000 
Hemlock A 7112.3 5.4 3.000 
Hemlock Al 7117.7 22.0 3.000 
Hemlock A2 7144.6 6.7 3.000 
HemlockA2 7151.3 4.5 3.000 
Hemlock A2 7157.1 3.5 3.000 
Hemlock A2 7160.6 11.0 3.000 
Hemlock A2 7174.8 2.9 3.000 
Hemlock A2 7177.7 11.5 10.000 
Hemlock B 7189.2 18.9 2.000 

Horiz. Hemlock Bl 7208.1 4.5 3.000 
Horiz. Hemlock B 1 7212.6 7.4 10.000 
Horiz. Hemlock Bl 7220.0 2.0 2.000 
Horiz. Hemlock Bl 7226.2 1.0 0.001 
Horiz. Hemlock B 1 7236.0 2.0 2.000 
Horiz. Hemlock Bl 7243.8 13.1 10.000 
Horiz. Hemlock Bl 7256.9 2.0 2.000 
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5773 
5792 
5436 
5397 
5172 
5080 
4948 
5035 
5909 
5757 
5893 

Porosity 
(%) 

9.9 
10.5 
4.9 
9.4 
10.1 
11 .5 
12.8 
12.8 
5.9 
10.4 
13.1 
4.3 
11.6 
5.3 
11 .0 
8.9 
10.6 
6.2 
10.4 
5.7 

12.6 
4.3 
3.0 
11.7 
7.9 
3.0 
1.9 
9.9 
5.9 

1.865E+6 
1.929E+6 
2.000E+6 
1.730E+6 
2.151E+6 
2.595E+6 
1.865E+6 
1.939E+6 
1.968E+6 
2.116E+6 
1.628E+6 

Res. 
Pressure 

(psi) 

3300 
3304 
3308 
3313 
3325 
3358 
3385 
3385 
3389 
3392 
3398 
3402 
3407 
3413 
3421 
3430 
3433 
3435 
3440 
3444 
3448 
3455 
3461 
3464 
3468 
3472 
3476 
3482 
3487 

Scbl11~erger 

0.28 1000 
0.28 1000 
0.23 1000 
0.23 100 
0.19 1200 
0.15 2400 
0.16 1200 
0.16 1000 
0.29 100 
0.26 1000 
0.30 700 
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Client 

Well 

BlueCrest Energy 
Cosmo State 1 

Formation Hemlock 

Horiz. Hemlock Bl 7265.0 
Horiz. Hemlock Bl 7272.1 
Horiz. Hemlock Bl 7311.6 

Hemlock C 7317.5 
Horiz. Hemlock Cl 7329.1 
Horiz. Hemlock Cl 7341.3 
Horiz. Hemlock C2 7359.6 
Horiz. Hemlock C2 7363.6 

Hemlock C3 7371 .6 
Hemlock C3 7377.6 
Hemlock 0 7417.0 
Hemlock 0 7422.6 
Hemlock 0 7429.6 
Hemlock 01 7442.6 
Hemlock 01 7445.6 
Hemlock 02 7479.7 
Hemlock 03 7482.7 
Hemlock 03 7489.6 

SHALE 7494.6 
West Foreland 7502.6 
West Foreland 7508.9 

5.5 3.000 
39.5 10.000 
0.5 0.001 
5.0 0.200 
9.0 3.000 
18.3 10.000 
3.0 0.500 
8.0 10.000 
4.5 5.000 
39.4 10.000 
3.5 2.000 
0.5 0.001 
5.0 0.100 
0.1 0.001 
34.1 10.000 
3.0 3.000 
6.9 10.000 
2.0 2.000 
0.5 0.001 
3.0 2.000 
12.0 3.000 

Propped Fracture Schedule (Stage 4) 

Pumping Schedule 

Scblmn~erger 

6.7 3491 
11 .9 3502 
4.4 3514 
6.6 3518 
9.2 3524 
12.4 3532 
8.7 3538 
11.9 3541 
10.1 3544 
10.2 3556 
5.2 3567 
1.0 3570 
7.7 3575 
6.9 3579 
12.1 3589 
4.9 3598 
12.5 3601 
10.9 3604 
6.2 3607 
8.0 3610 
13.2 3616 

The following is the Pumping Schedule to achieve a propped fracture half-length (X,) of 251 .2 ft with an 
average conductivity (K,w) of 4079 md.ft. 

Job Description 
Step Pump Fluid Name Step Fluid Gel Prop. Prop. 
Name Rate Volume Cone. Type and Mesh Cone. 

(bbl/min) (bbl) (lb/mg al) (PPA) 
PAD 30.0 YF125ST 510 25.0 0.00 

1.0 PPA 30.0 YF125ST 120 25.0 Carbolite 16/20 1.00 
2.0 PPA 30.0 YF125ST 115 25.0 Carbolite 16/20 2.00 
3.0 PPA 30.0 YF125ST 133 25.0 Carbolite 16/20 3.00 
4.0 PPA 30.0 YF125ST 128 25.0 Carbolite 16/20 4.00 
5.0 PPA 30.0 YF125ST 144 25.0 Carbolite 16/20 5.00 
6.0 PPA 30.0 YF125ST 139 25.0 Carbolite 16/20 6.00 
7.0 PPA 30.0 YF125ST 134 25.0 Carbolite 16/20 7.00 
8.0 PPA 30.0 YF125ST 122 25.0 Carbolite 16/20 8.00 

Flush 30.0 YF125ST 304 25.0 0.00 
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Client BlueCrest Energy 
Well Cosmo State 1 
Formation Hemlock 

Fluid Totals 
1847 bbl of YF125ST 

Prop pant Totals 
1984001b of Carbolite 16/20 

Pad Percentages 
% PAD Clean I 33.o 
% PAD Dirty I 29.1 

Job Execution 
Step Step Cum. Fluid Step Cum. Step 
Name Fluid Volume Slurry Slurry Prop 

Volume (bbl) Volume Volume (lb) 
(bbl) (bbl) (bbl) 

PAD 510 510 510.0 510.0 0 
1.0 PPA 120 630 125.0 635.0 5030 
2.0 PPA 115 745 125.0 760.0 9655 
3.0 PPA 133 877 150.0 910.0 16707 
4.0 PPA 128 1005 150.0 1060.0 21446 
5.0 PPA 144 1149 175.0 1235.0 30152 
6.0 PPA 139 1287 175.0 1410.0 34928 
7.0 PPA 134 1421 175.0 1585.0 39385 
8.0 PPA 122 1543 165.0 1750.0 41063 

Flush 304 1847 304.1 2054.1 0 
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Cum. 
Prop. 
(lb) 

0 
5030 
14685 
31391 
52837 
82989 
117917 
157302 
198365 
198365 

Schl11berger 

Avg. Step Cum. 
Surface Time Time 
Pressure (min) (min) 

(psi) 
5651 17.0 17.0 
5593 4.2 21.2 
5539 4.2 25.3 
5635 5.0 30.3 
5909 5.0 35.3 
6266 5.8 41.2 
6659 5.8 47.0 
6993 5.8 52.8 
7215 5.5 58.3 
6995 10.1 68.5 
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Client BlueCrest Energy 
Well Cosmo State 1 Scbl11~erger 
Formation Hemlock 

Propped Fracture Simulation (Stage 4) 

The following are the results of the computer simulation of this Fracturing Proposal using a Pseudo 3-D 
Vertical model. Effective Conductivity and Effective Fed are calculated based on perforated intervals with 
positive net heights. 

Stage 4 MD ____________________________ ··----·----- ---21343.0 ft 
Initial Fracture Top TVD _______________________ . 7077.7 ft 
Initial Fracture Bottom TVD ___________________ 7089.8 ft 
Propped Fracture Half-Length ___ ____ __ ______ 251.2 ft 
Average Propped Width _______________________ 0.221 in 

Max Surface Pressure __________ ······-···-·---· 8206 psi 

Simulation Results by Fracture Segment 
From To Prop. Cone. Propped Propped Frac. Frac. Fracture 

(ft) (ft) at End of Width Height Prop. Gel Cone. Conductivity 
Pumping (in) (ft) Cone. (lb/mg al) (md.ft) 

(PPA) (lb/ft2) 
0.0 62.8 7.8 0.268 144.0 2.36 368.6 5252 
62.8 125.6 7.4 0.270 199.1 2.39 372.9 5117 
125.6 188.4 7.5 0.264 183.2 2-37 370.4 4808 
188.4 251 .2 2.9 0.099 145.8 0.95 785.6 1515 
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Client BlueCrest Energy 
Well Cosmo State 1 Scblmnberger 
Formation Hemlock 

Fracture Geometry Data Per Zone for Production Prediction 
Zone Name Top Top Gross Net Fracture Fracture Fracture 

MD TVD Height Height Width Length Conductivity 
(ft) (ft) (ft) (in) (ft) (md.ft) 

Star 8E 13741.9 6888.2 4.5 4.0 0.000 .0 0 
Star 8E 13753.6 6892.7 10.5 10.5 0.000 .0 0 
Star 80 13780.9 6903.2 7.7 7.7 0.000 .0 0 
Star BC 13801.1 6910.9 11.4 8.0 0.000 .0 0 
Star 8B 13831 .8 6922.3 35.3 30.0 0.000 .0 0 
Star 8A 13934.6 6957.6 45.0 45.0 0.000 .0 0 
Hemlock 14089.5 7002.6 51.2 51.2 0.067 162.4 1237 

Hemlock A 14338.9 7053.8 12.0 9.0 0.122 238.5 2223 
Hemlock A 14429.5 7065.8 3.5 3.5 0.1 72 248.9 3140 
Hemlock A 14462.6 7069.3 8.4 6.0 0.212 251.2 3829 
Hemlock A 14576. 7077.7 12.1 12.1 0.237 251 .2 4280 

0 
Hemlock A 22855.5 7089.8 4.4 4.4 0.241 251.2 4353 
Hemlock A 22859.9 7094.2 18.1 18.1 0.242 251.2 4374 
Hemlock A 22878.0 7112.3 5.4 5.4 0.258 251.2 4649 
Hemlock Al 22883.4 7117.7 26.9 22.0 0.281 250.2 5053 
Hemlock A2 22910.3 7144.6 6.7 6.7 0.266 242.8 4799 
HemlockA2 22917.0 7151.3 5.8 4.5 0.268 240.6 4825 
HemlockA2 22922.8 7157.1 3.5 3.5 0.276 238.3 4961 
HemlockA2 22926.3 7160.6 14.2 11.0 0.296 238.1 5292 
HemlockA2 22940.5 7174.8 2.9 2.9 0.321 233.4 5742 
HemlockA2 22943.4 7177.7 11.5 11.5 0.317 233.4 5683 
Hemlock B 22954.9 7189.2 18.9 18.9 0.256 228.0 4614 

Horiz. Hemlock Bl 22973.8 7208.1 4.5 4.5 0.217 216.5 3959 
Horiz. Hemlock B 1 22978.3 7212.6 7.4 7.4 0.193 210.1 3517 
Horiz. Hemlock Bl 22985.7 7220.0 6.2 2.0 0.147 203.8 2696 
Horiz. Hemlock Bl 22991.9 7226.2 9.8 1.0 0.077 194.4 1414 
Horiz. Hemlock Bl 23001.7 7236.0 7.8 2.0 0.027 126.0 501 
Horiz. Hemlock Bl 23009.5 7243.8 13.1 13.1 0.009 75.6 173 
Horiz. Hemlock Bl 23022.6 7256.9 8.1 2.0 0.000 .0 0 
Horiz. Hemlock Bl 23030.7 7265.0 7.1 5.5 0.000 .0 0 
Horiz. Hemlock Bl 23037.8 7272.1 39.5 39.5 0.000 .0 0 
Horiz. Hemlock Bl 23077.3 7311 .6 5.9 .5 0.000 .0 0 

Hemlock C 23083.2 7317.5 11.6 5.0 0.000 .0 0 
Horiz. Hemlock Cl 23094.8 7329.1 12.2 9.0 0.000 .0 0 
Horiz. Hemlock Cl 23107.0 7341.3 18.3 18.3 0.000 .0 0 
Horiz. Hemlock C2 23125.3 7359.6 4.0 3.0 0.000 .0 0 
Horiz. Hemlock C2 23129.3 7363.6 8.0 8.0 0.000 .0 0 

Hemlock C3 23137.3 7371.6 6.0 4.5 0.000 .0 0 
Hemlock C3 23143.3 7377.6 39.4 39.4 0.000 .0 0 
Hemlock D 23182.7 7417.0 5.6 3.5 0.000 .0 0 
Hemlock D 23188.3 7422.6 7.0 .5 0.000 .0 0 
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Client BlueCrest Energy 
Well Cosmo State 1 
Formation Hemlock 

Hemlock 0 23195.3 7429.6 13.0 
Hemlock 01 23208.3 7442.6 3.0 
Hemlock 01 23211 .3 7445.6 34.1 
Hemlock 02 23245.4 7479.7 3.0 
Hemlock 03 23248.4 7482.7 6.9 
Hemlock 03 23255.3 7489.6 5.0 

SHALE 23260.3 7494.6 8.0 
West Foreland 23268.3 7502.6 6.3 
West Foreland 23274.6 7508.9 15.6 
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Cltent 

Well 

BlueCrest Energy 
Cosmo State 1 

Formation Hemlock 

Zone Data (Stage 5) 

Zone Name Top TVD 
(ft) 

Star BE 6B09.2 
Star BE 6B13.7 
Star BD 6B24.2 
Star BC 6B31 .9 
Star BB 6B43.3 
Star BA 6B7B.6 

Hemlock 6923.6 
Hemlock A 6974.B 
Hemlock A 69B6.B 
Hemlock A 6990.3 
Hemlock A 699B.7 
Hemlock A 7010.B 
Hemlock A 7015.2 
Hemlock A 7033.3 
Hemlock A1 703B.7 
HemlockA2 7065.6 
Hemlock A2 7072.3 
HemlockA2 707B. l 
HemlockA2 70Bl.6 
HemlockA2 7095.B 
HemlockA2 709B.7 
Hemlock B 7110.2 

Horiz. Hemlock Bl 7129.1 
Horiz. Hemlock Bl 7133.6 
Horiz. Hemlock Bl 7141.0 
Horiz. Hemlock Bl 7147.2 
Horiz. Hemlock B1 7157.0 
Horiz. Hemlock Bl 7164.B 
Horiz. Hemlock Bl 7177.9 
Horiz. Hemlock Bl 71B6.0 
Horiz. Hemlock Bl 7193.1 
Horiz. Hemlock Bl 7232.6 

Hemlock C 723B.5 
Horiz. Hemlock Cl 7250.1 
Horiz. Hemlock Cl 7262.3 
Horiz. Hemlock C2 72B0.6 
Horiz. Hemlock C2 72B4.6 

Scbl1m~erger 

Formation Mechanical Properties 

Zone Frac lnsitu Young's Poisson's Toughness 
Height Grad. Stress Modulus Ratio (psi.in0.5) 

(ft) (psi/ft) (psi) (psi) 

4.5 0.773 5265 1.461E+6 0.29 700 
10.5 0.799 544B 1.754E+6 0.30 1200 
7.7 O.Bl6 5572 l .139E+6 0.34 1000 
11.4 0.766 523B l .699E+6 0.27 700 
35.3 0.747 5125 l .Bl6E+6 0.25 700 
45.0 0.76B 5300 1.944E+6 0.26 1200 
51.2 0.770 5351 l.944E+6 0.26 1200 
12.0 0.769 536B 1.5B1 E+6 0.2B 700 
3.5 0.794 5549 1.922E+6 0.29 1200 
B.4 0.730 5106 1.691 E+6 0.24 700 
12.1 0.733 5134 1.B94E+6 0.24 1200 
4.4 0.779 5463 2.34BE+6 0.26 2400 

t 

1B.1 0.754 5296 2.023E+6 0.25 1200 
5.4 0.756 5319 2.342E+6 0.24 1200 
26.9 0.729 5141 1.766E+6 0.24 700 
6.7 0.791 5592 2.360E+6 0.26 1200 
5.8 0.735 5200 1.742E+6 0.25 700 
3.5 0.752 5324 2.0BBE+6 0.24 1200 
14.2 0.747 5295 l.BB4E+6 0.25 700 
2.9 0.677 4B05 2.201E+6 0.16 1200 
11.5 0.6B7 4BB1 2.076E+6 O.lB 1200 
lB.9 0.746 5311 2.034E+6 0.24 lBOO 
4.5 0.719 5127 2.054E+6 0.21 2400 
7.4 0.6B4 4BB2 2.002E+6 0.1B 1200 
6.2 0.763 5451 2. l 19E+6 0.26 1000 
9.B 0.77B 5564 2.006E+6 0.27 1000 
7.B 0.770 5514 1.9B2E+6 0.27 lBOO 
13.1 0.765 54B6 1.7BBE+6 0.27 1200 
B.1 0.7B5 563B l .93BE+6 0.2B 1000 
7.1 0.715 5141 2.147E+6 0.20 700 
39.5 0.659 4753 2.022E+6 0.15 1200 
5.9 0.720 5210 3.196E+6 0.17 1000 

11 .6 0.747 5411 2.231E+6 0.24 1000 
12.2 0.751 5449 l.90BE+6 0.25 700 
1B.3 0.665 4B36 1.961 E+6 0.16 1200 
4.0 0.723 5265 1.951E+6 0.23 700 
B.O 0.710 5175 2.130E+6 0.20 1200 
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Client BlueCrest Energy 
Well Cosmo State 1 Scblmnberger 
Formation Hemlock 

Hemlock C3 7292.6 6.0 0.743 5421 1.898E+6 0.25 700 
Hemlock C3 7298.6 39.4 0.709 5189 2.043E+6 0.21 1200 
Hemlock 0 7338.0 5.6 0.778 5711 1.865E+6 0.28 1000 
Hemlock 0 7343.6 7.0 0.780 5731 1.929E+6 0.28 1000 
Hemlock 0 7350.6 13.0 0.731 5378 2.000E+6 0.23 1000 
Hemlock 01 7363.6 3.0 0.725 5340 1.730E+6 0.23 100 
Hemlock 01 7366.6 34.1 0.693 5117 2.151E+6 0.19 1200 
Hemlock 02 7400.7 3.0 0.679 5026 2.595E+6 0.15 2400 
Hemlock 03 7403.7 6.9 0.661 4896 1.865E+6 0.16 1200 
Hemlock 03 7410.6 5.0 0.672 4982 l.939E+6 0.16 1000 

SHALE 7415.6 8.0 0.788 5847 l.968E+6 0.29 100 
West Foreland 7423.6 6.3 0.767 5696 2.116E+6 0.26 1000 
West Foreland 7429.9 15.6 0.784 5831 1.628E+6 0.30 700 

Formation Transmissibility Properties 

Zone Name Top TVO Net Perm Porosity Res. 
(ft) Height (md) (%) Pressure 

(ft) (psi ) 

Star BE 6809.2 4.0 2.000 9.9 3300 
Star 8E 6813.7 10.5 5.000 10.5 3304 
Star 80 6824.2 7.7 1.000 4.9 3308 
Star 8C 6831.9 8.0 2.000 9.4 3313 
Star 8B 6843.3 30.0 2.000 10.1 3325 
Star BA 6878.6 45.0 5.000 11.5 3358 
Hemlock 6923.6 51.2 10.000 12.8 3385 

Hemlock A 6974.8 9.0 3.000 12.8 3385 
Hemlock A 6986.8 3.5 3.000 5.9 3389 
Hemlock A 6990.3 6.0 3.000 10.4 3392 
Hemlock A 6998.7 12.1 10.000 13.1 3398 
Hemlock A 7010.8 4.4 3.000 4.3 3402 
Hemlock A 7015.2 18.1 10.000 11.6 3407 
Hemlock A 7033.3 5.4 3.000 5.3 3413 
Hemlock Al 7038.7 22.0 3.000 11.0 3421 
Hemlock A2 7065.6 6.7 3.000 8.9 3430 
HemlockA2 7072.3 4.5 3.000 10.6 3433 
Hemlock A2 7078.1 3.5 3.000 6.2 3435 
Hemlock A2 7081.6 11.0 3.000 10.4 3440 
Hemlock A2 7095.8 2.9 3.000 5.7 3444 
Hemlock A2 7098.7 11.5 10.000 12.6 3448 
Hemlock 8 7110.2 18.9 2.000 4.3 3455 

Horiz. Hemlock B1 7129.1 4.5 3.000 3.0 3461 
Horiz. Hemlock 81 7133.6 7.4 10.000 11.7 3464 
Horiz. Hemlock 81 7141 .0 2.0 2.000 7.9 3468 
Horiz. Hemlock 81 7147.2 1.0 0.001 3.0 3472 
Horiz. Hemlock 81 7157.0 2.0 2.000 1.9 3476 
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Client BlueCrest Energy 
Well Cosmo State 1 Scttl11berger 
Formation Hemlock 

Horiz. Hemlock 81 7164.8 13.1 10.000 9.9 3482 
Horiz. Hemlock 81 7177.9 2.0 2.000 5.9 3487 
Horiz. Hemlock 81 7186.0 5.5 3.000 6.7 3491 
Horiz. Hemlock 81 7193.1 39.5 10.000 11 .9 3502 
Horiz. Hemlock 81 7232.6 0.5 0.001 4.4 3514 

Hemlock C 7238.5 5.0 0.200 6.6 3518 
Horiz. Hemlock Cl 7250.1 9.0 3.000 9.2 3524 
Horiz. Hemlock Cl 7262.3 18.3 10.000 12.4 3532 
Horiz. Hemlock C2 7280.6 3.0 0.500 8.7 3538 
Horiz. Hemlock C2 7284.6 8.0 10.000 11 .9 3541 

Hemlock C3 7292.6 4.5 5.000 10.1 3544 
Hemlock C3 7298.6 39.4 10.000 10.2 3556 
Hemlock 0 7338.0 3.5 2.000 5.2 3567 
Hemlock 0 7343.6 0.5 0.001 1.0 3570 
Hemlock 0 7350.6 5.0 0.100 7.7 3575 
Hemlock 01 7363.6 0.1 0.001 6.9 3579 
Hemlock 01 7366.6 34.1 10.000 12.1 3589 
Hemlock 02 7400.7 3.0 3.000 4.9 3598 
Hemlock 03 7403.7 6.9 10.000 12.5 3601 
Hemlock 03 7410.6 2.0 2.000 10.9 3604 

SHALE 7415.6 0.5 0.001 6.2 3607 
West Foreland 7423.6 3.0 2.000 8.0 3610 
West Foreland 7429.9 12.0 3.000 13.2 3616 

Propped Fracture Schedule (Stage 5) 

Pumping Schedule 

The following is the Pumping Schedule to achieve a propped fracture halt-length (X,) of 255.0 ft with an 
average conductivity (K,w) of 3953 md.ft. 

Job Description 
Step Pump Fluid Name Step Fluid Gel Prop. Prop. 
Name Rate Volume Cone. Type and Mesh Cone. 

(bbl/mini (bbl) (lb/mg all (PPA) 
PAD 25.0 YF125ST 500 25.0 0.00 

1.0 PPA 25.0 YF125ST 110 25.0 Carbolite 16/20 1.00 
2.0 PPA 25.0 YF125ST 143 25.0 Carbolite 16/20 2.00 
3.0 PPA 25.0 YF125ST 168 25.0 Carbolite 16/20 3.00 
4.0 PPA 25.0 YF125ST 162 25.0 Carbolite 16/20 4.00 
5.0 PPA 25.0 YF125ST 156 25.0 Carbolite 16/20 5.00 
6.0 PPA 25.0 YF125ST 150 25.0 Carbolite 16/20 6.00 
7.0 PPA 25.0 YF125ST 119 25.0 Carbolite 16/20 7.00 

29 

er. 
r 

t 



Client BlueCrest Energy 
Well Cosmo State 1 
Formation Hemlock 

Job Description 

Step Pump Fluid Name Step Fluid Gel 
Name Rate Volume Cone. 

(bbl/min) (bbl) (lb/mg al) 
8.0 PPA 25.0 YF125ST 93 25.0 
Flush 25.0 WF125 292 30.2 

Please note that this pumping schedule is under-displaced by 5.0 bbl. 

Fluid Totals 

1600 bbl of YF125ST 
292 bbl of WF125 

Proppant Totals 
2016001b of Carbolite 16/20 

Pad Percentages 
% PAD Clean 31.3 
% PAD Dirty 27.6 

Job Execution 
Step Step Cum. Fluid Step Cum. Step 

Name Fluid Volume Slurry Slurry Prop 
Volume (bbl) Volume Volume (lb) 

(bbl) (bbl) (bbl) 
PAD 500 500 500.0 500.0 0 

1.0 PPA 110 610 115.0 615.0 4627 
2.0 PPA 143 753 155.0 770.0 11972 
3.0 PPA 168 921 190.0 960.0 21162 
4.0 PPA 162 1082 190.0 1150.0 27165 
5.0 PPA 156 1238 190.0 1340.0 32737 
6.0 PPA 150 1389 190.0 1530.0 37922 
7.0 PPA 119 1507 155.0 1685.0 34883 
8.0 PPA 93 1600 125.0 1810.0 31108 

Flush 292 1892 292.0 2102.0 0 
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Prop. Prop. 
Type and Mesh Cone. 

(PPA) 
Carbol ite 16/20 8.00 

0.00 

Cum. Avg. Step Cum. 
Prop. Surface Time Time 
(lb) Pressure (min) (min) 

(psi) 
0 4670 20.0 20.0 

4627 4653 4.6 24.6 
16600 4589 6.2 30.8 
37761 4650 7.6 38.4 
64926 4852 7.6 46.0 
97662 5035 7.6 53.6 
135585 5228 7.6 61.2 
170468 5401 6.2 67.4 
201576 5513 5.0 72.4 
201576 4974 11.7 84.1 
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Ghent 

Well 

BlueCrest Energy 
Cosmo State 1 

Formation Hemlock 

Propped Fracture Simulation (Stage 5) 

Scbl11berger 

The following are the results of the computer simulati on of this Fracturing Proposal using a Pseudo 3-D 
Vertical model. Effective Conductivity and Effective Fed are calculated based on perforated intervals with 
positive net heights. 

Stage 5 MD .......................................... 20843.0 ft 
Initial Fracture Top TVD ........................ 7078.1 ft 
Initial Fracture Bottom TVD ................... 7081.6 ft 
Propped Fracture Halt-Length ............... 255.0 ft 
Average Propped Width ....................... 0.221 in 
Max Surface Pressure .......................... 6081 psi 

Simulation Results by Fracture Segment 
From To Prop. Cone. Propped Propped Frac. Frac. Fracture 
(ft) (ft) at End of Width Height Prop. Gel Cone. Conductivity 

Pumping !in) (ft) Cone. (lb/mg al) (md.ft) 
(PPA) (lb/ft2) 

0.0 63.7 8.3 0.242 155.0 2.13 382.1 4364 
63.7 127.5 8.0 0.245 209.2 2.19 387.0 4397 
127.5 191 .2 7.7 0.231 184.0 2.07 392.5 4022 
191.2 255.0 3.4 0.180 122.7 1.62 374.5 3380 
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Client BlueCrest Energy 
Well Cosmo State 1 Scbl1JDberger 
Formation Hemlock 

Fracture Geometry Data Per Zone for Production Prediction 

Zone Name Top Top Gross Net Fracture Fracture Fracture 
MD TVD Height Height Width Length Conductivity 
(ft) (ft) (ft) (in) (ft) (md.ft) 

Star SE 13537.0 6809.2 4.5 4.0 0.000 .0 0 
Star SE 13548.7 6813.7 10.5 10.5 0.000 .0 0 
Star 80 13575.9 6824.2 7.7 7.7 0.000 .0 0 
Star BC 13595.9 6831.9 11.4 8.0 0.000 .0 0 
Star 88 13625.5 6843.3 35.3 30.0 0.000 .0 0 
Star SA 13717.0 6878.6 45.0 45.0 0.000 .0 0 

Hemlock 13835.4 6923.6 51 .2 51 .2 0.035 115.3 618 
Hemlock A 13989.8 6974.8 12.0 9.0 0.079 189.3 1416 
Hemlock A 14031.0 6986.8 3.5 3.5 0.115 203.2 2055 
Hemlock A 14043.5 6990.3 8.4 6.0 0.152 215.7 2697 
Hemlock A 14074.5 6998.7 12.1 12.1 0.200 224.6 3504 
Hemlock A 14122.1 7010.8 4.4 4.4 0.225 230.3 3909 
Hemlock A 14140.4 7015.2 18.1 18.1 0.248 235.7 4307 
Hemlock A 14223.0 7033.3 5.4 5.4 0.276 238.2 4776 
Hemlock Al 14250.6 7038.7 26.9 22.0 0.302 247.8 5230 
HemlockA2 14427.8 7065.6 6.7 6.7 0.304 254.8 5266 
Hemlock A2 14495.4 7072.3 5.8 4.5 0.312 255.0 5393 
Hemlock A2 14584. 7078.1 3.5 3.5 0.326 255.0 5639 

4 
HemlockA2 22847.3 7081 .6 14.2 11.0 0.345 254.7 5966 
HemlockA2 22861.5 7095.8 2.9 2.9 0.370 249.8 6430 
HemlockA2 22864.4 7098.7 11 .5 11.5 0.355 248.4 6160 
Hemlock B 22875.9 7110.2 18.9 18.9 0.282 241.7 4898 

Horiz. Hemlock Bl 22894.8 7129.1 4.5 4.5 0.249 236.8 4319 
Horiz. Hemlock Bl 22899.3 7133.6 7.4 7.4 0.221 231.2 3830 
Horiz. Hemlock Bl 22906.7 7141.0 6.2 2.0 0.163 230.1 2823 
Horiz. Hemlock Bl 22912.9 7147.2 9.8 1.0 0.095 224.7 1653 
Horiz. Hemlock Bl 22922.7 7157.0 7.8 2.0 0.041 207.8 724 
Horiz. Hemlock Bl 22930.5 7164.8 13.1 13.1 0.013 133.1 235 
Horiz. Hemlock Bl 22943.6 7177.9 8.1 2.0 0.003 72.6 46 
Horiz. Hemlock Bl 22951.7 7186.0 7.1 5.5 0.000 .0 0 
Horiz. Hemlock B 1 22958.8 7193.1 39.5 39.5 0.000 .0 0 
Horiz. Hemlock Bl 22998.3 7232.6 5.9 .5 0.000 .0 0 

Hemlock C 23004.2 7238.5 11.6 5.0 0.000 .0 0 
Horiz. Hemlock Cl 23015.8 7250.1 12.2 9.0 0.000 .0 0 
Horiz. Hemlock Cl 23028.0 7262.3 18.3 18.3 0.000 .0 0 
Horiz. Hemlock C2 23046.3 7280.6 4.0 3.0 0.000 .0 0 
Horiz. Hemlock C2 23050.3 7284.6 8.0 8.0 0.000 .0 0 

Hemlock C3 23058.3 7292.6 6.0 4.5 0.000 .0 0 
Hemlock C3 23064.3 7298.6 39.4 39.4 0.000 .0 0 
Hemlock D 23103.7 7338.0 5.6 3.5 0.000 .0 0 
Hemlock D 23109.3 7343.6 7.0 .5 0.000 .0 0 
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Client 

Well 

BlueCrest Energy 
Cosmo State 1 

Formation Hemlock 

Hemlock 0 23116.3 
Hemlock 01 23129.3 
Hemlock 01 23132.3 
Hemlock 02 23166.4 
Hemlock 03 23169.4 
Hemlock 03 23176.3 

SHALE 23181 .3 
West Foreland 23189.3 
West Foreland 23195.6 

7350.6 13.0 
7363.6 3.0 
7366.6 34.1 
7400.7 3.0 
7403.7 6.9 
7410.6 5.0 
7415.6 8.0 
7423.6 6.3 
7429.9 15.6 
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Client BlueCrest Energy 
Well Cosmo State 1 Scbl11berger 
Formation Hemlock 

Zone Data (Stage 6) 

Formation Mechanical Properties 

Zone Name Top TVD Zone Frac lnsitu Young's Poisson's Toughness 
(ft) Height Grad. Stress Modulus Ratio (psi.in0.5) 

(ft) (psi/ft) (psi) (psi) 

Star BE 66B5.6 4.5 0.773 5170 1.461 E+6 0.29 700 
Star BE 6690.1 10.5 0.799 5350 1.754E+6 0.30 1200 
Star BO 6700.6 7.7 O.B16 5471 1.139E+6 0.34 1000 
Star BC 670B.3 11.4 0.766 5143 1.699E+6 0.27 700 
Star BB 6719.7 35.3 0.747 5033 1.B16E+6 0.25 700 
Star BA 6755.0 45.0 0.76B 5205 1.944E+6 0.26 1200 

Hemlock 6BOO.O 51.2 0.770 5256 1.944E+6 0.26 1200 
Hemlock A 6B51.2 12.0 0.769 5273 1.5B1E+6 0.2B 700 
Hemlock A 6B63.2 3.5 0.794 5451 1.922E+6 0.29 1200 
Hemlock A 6B66.7 B.4 0.730 5016 1.691 E+6 0.24 700 
Hemlock A 6B75.1 12.1 0.733 5044 1.B94E+6 0.24 1200 
Hemlock A 6BB7.2 4.4 0.779 5367 2.34BE+6 0.26 2400 
Hemlock A 6B91.6 lB.1 0.754 5203 

< 
2.023E+6 0.25 1200 

Hemlock A 6909.7 5.4 0.756 5226 2.342E+6 0.24 1200 
Hemlock Al 6915.1 26.9 0.729 5051 1.766E+6 0.24 700 
HemlockA2 6942.0 6.7 0.791 5494 2.360E+6 0.26 1200 
HemlockA2 694B.7 5.B 0.735 5109 1.742E+6 0.25 700 
HemlockA2 6954.5 3.5 0.752 5231 2.0BBE+6 0.24 1200 
Hemlock A2 695B.O 14.2 0.747 5203 1.BB4E+6 0.25 700 
HemlockA2 6972.2 2.9 0.677 4721 2.201E+6 0.16 1200 
HemlockA2 6975.1 11.5 0.6B7 4796 2.076E+6 0.lB 1200 
Hemlock B 69B6.6 lB.9 0.746 5219 2.034E+6 0.24 lBOO 

Horiz. Hemlock Bl 7005.5 4.5 0.719 5039 2.054E+6 0.21 2400 
Horiz. Hemlock Bl 7010.0 7.4 0.6B4 4797 2.002E+6 O. lB 1200 
Horiz. Hemlock B 1 7017.4 6.2 0.763 5357 2.119E+6 0.26 1000 
Horiz. Hemlock Bl 7023.6 9.B 0.77B 546B 2.006E+6 0.27 1000 
Horiz. Hemlock Bl 7033.4 7.B 0.770 5419 1.9B2E+6 0.27 lBOO 
Horiz. Hemlock Bl 7041 .2 13.1 0.765 5392 1.7BBE+6 0.27 1200 
Horiz. Hemlock Bl 7054.3 B.1 0.7B5 5541 1.93BE+6 0.2B 1000 
Horiz. Hemlock Bl 7062.4 7.1 0.715 5052 2.147E+6 0.20 700 
Horiz. Hemlock Bl 7069.5 39.5 0.659 4672 2.022E+6 0.15 1200 
Horiz. Hemlock Bl 7109.0 5.9 0.720 5121 3.196E+6 0.17 1000 

Hemlock C 7114.9 11 .6 0.747 5319 2.231E+6 0.24 1000 
Horiz. Hemlock Cl 7126.5 12.2 0.751 5357 1.90BE+6 0.25 700 
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Client 

Well 

BlueCrest Energy 
Cosmo State 1 

Formation Hemlock 

Horiz. Hemlock Cl 713B.7 
Horiz. Hemlock C2 7157.0 
Horiz. Hemlock C2 7161.0 

Hemlock C3 7169.0 
Hemlock C3 7175.0 
Hemlock 0 7214.4 
Hemlock 0 7220.0 
Hemlock 0 7227.0 
Hemlock 01 7240.0 
Hemlock 01 7243.0 
Hemlock 02 7277.1 
Hemlock 03 72B0.1 
Hemlock 03 72B7.0 

SHALE 7292.0 
West Foreland 7300.0 
West Foreland 7306.3 

lB.3 0.665 
4.0 0.723 
B.O 0.710 
6.0 0.743 
39.4 0.709 
5.6 0.77B 
7.0 0.7BO 
13.0 0.731 
3.0 0.725 
34.1 0.693 
3.0 0.679 
6.9 0.661 
5.0 0.672 
B.O 0.7BB 
6.3 0.767 
15.6 0.7B4 

Formation Transmissibilitv Properties 

Zone Name Top TVD Net Perm 
(ft) Height (md) 

(ft) 

Star BE 66B5.6 4.0 2.000 
Star BE 6690.1 10.5 5.000 
Star BO 6700.6 1.7 1.000 
Star BC 670B.3 B.O 2.000 
Star BB 6719.7 30.0 2.000 
Star BA 6755.0 45.0 5.000 

Hemlock 6BOO.O 51.2 10.000 
Hemlock A 6B51.2 9.0 3.000 
Hemlock A 6B63.2 3.5 3.000 
Hemlock A 6B66.7 6.0 3.000 
Hemlock A 6B75.1 12.1 10.000 
Hemlock A 6BB7.2 4.4 3.000 
Hemlock A 6B91.6 1B.1 10.000 
Hemlock A 6909.7 5.4 3.000 
Hemlock Al 6915.1 22.0 3.000 
Hemlock A2 6942.0 6.7 3.000 
HemlockA2 694B.7 4.5 3.000 
Hemlock A2 6954.5 3.5 3.000 
Hemlock A2 695B.O 11 .0 3.000 
HemlockA2 6972.2 2.9 3.000 
HemlockA2 6975.1 11.5 10.000 
Hemlock B 69B6.6 1B.9 2.000 

Horiz. Hemlock 81 7005.5 4.5 3.000 
Horiz. Hemlock Bl 7010.0 7.4 10.000 
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4753 1.961 E+6 
5176 1.951E+6 
50B7 2.130E+6 
5329 1.B9BE+6 
5101 2.043E+6 
5615 1.B65E+6 
5634 1.929E+6 
52BB 2.000E+6 
5250 1.730E+6 
5031 2.1 51E+6 
4942 2.595E+6 
4B14 1.B65E+6 
4B99 1.939E+6 
5749 1.96BE+6 
5602 2.116E+6 
5734 1.62BE+6 

Porosity Res. 
(%) Pressure 

(psi) 

9.9 3300 
10.5 3304 
4.9 330B 
9.4 3313 
10.1 3325 
11.5 335B 
12.B 33B5 
12.B 33B5 
5.9 33B9 
10.4 3392 
13.1 339B 
4.3 3402 
11.6 3407 
5.3 3413 

11 .0 3421 
B.9 3430 
10.6 3433 
6.2 3435· 
10.4 3440 
5.7 3444 
12.6 344B 
4.3 3455 
3.0 3461 
11.7 3464 

0.16 1200 
0.23 100 
0.20 1200 
0.25 700 
0.21 1200 
0.2B 1000 
0.2B 1000 
0.23 1000 
0.23 100 
0.19 1200 
0.15 2400 
0.16 1200 
0.16 1000 
0.29 100 
0.26 1000 
0.30 100 
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Client 

Well 

BlueCrest Energy 
Cosmo State 1 

Formation Hemlock 

Horiz. Hemlock 81 7017.4 
Horiz. Hemlock 81 7023.6 
Horiz. Hemlock 81 7033.4 
Horiz. Hemlock 81 7041.2 
Horiz. Hemlock 81 7054.3 
Horiz. Hemlock Bl 7062.4 
Horiz. Hemlock 81 7069.5 
Horiz. Hemlock 81 7109.0 

Hemlock C 7114.9 
Horiz. Hemlock Cl 7126.5 
Horiz. Hemlock Cl 7138.7 
Horiz. Hemlock C2 7157.0 
Horiz. Hemlock C2 7161 .0 

Hemlock C3 7169.0 
Hemlock C3 7175.0 
Hemlock 0 7214.4 
Hemlock 0 7220.0 
Hemlock 0 7227.0 
Hemlock 01 7240.0 
Hemlock 01 7243.0 
Hemlock 02 7277.1 
Hemlock 03 7280.1 
Hemlock 03 7287.0 

SHALE 7292.0 
West Foreland 7300.0 
West Foreland 7306.3 

2.0 2.000 
1.0 0.001 
2.0 2.000 
13.1 10.000 
2.0 2.000 
5.5 3.000 

39.5 10.000 
0.5 0.001 
5.0 0.200 
9.0 3.000 
18.3 10.000 
3.0 0.500 
8.0 10.000 
4.5 5.000 
39.4 10.000 
3.5 2.000 
0.5 0.001 
5.0 0.100 
0.1 0.001 

34.1 10.000 
3.0 3.000 
6.9 10.000 
2.0 2.000 
0.5 0.001 
3.0 2.000 
12.0 3.000 

Propped Fracture Schedule (Stage 6) 

Pumping Schedule 

ScblB111berger 

7.9 3468 
3.0 3472 
1.9 3476 
9.9 3482 
5.9 3487 
6.7 3491 
11.9 3502 
4.4 3514 
6.6 3518 
9.2 3524 
12.4 3532 
8.7 3538 
11.9 3541 
10.1 3544 
10.2 3556 
5.2 3567 
1.0 3570 
7.7 3575 
6.9 3579 
12.1 3589 
4.9 3598 
12.5 3601 
10.9 3604 
6.2 3607 
8.0 3610 
13.2 3616 

The following is the Pumping Schedule to achieve a propped fracture half-length (X,) of 425.7 ft with an 
average conductivity (K ,w) of 3312 md.ft. 

Job Description 
Step Pump Fluid Name Step Fluid Gel Prop. Prop. 
Name Rate Volume Cone. Type and Mesh Cone. 

(bbl/mint (bbl) (lb/mg alt (PPA) 
PAD 32.0 YF125ST 500 25.0 0.00 

1.0 PPA 32.0 YF125ST 110 25.0 Ca rbolite 16/20 1.00 
2.0 PPA 32.0 YF125ST 143 25.0 Carbolite 16/20 2.00 
3.0 PPA 32.0 YF125ST 168 25.0 Carbolite 16/20 3.00 
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Client 
Well 

BlueCrest Energy 
Cosmo State 1 

Formation Hemlock 

Step Pump Fluid Name 
Name Rate 

(bbl/min) 
4.0 PPA 32.0 YF125ST 
5.0 PPA 32.0 YF125ST 
6.0 PPA 32.0 YF125ST 
7.0 PPA 32.0 YF125ST 
8.0 PPA 32.0 YF125ST 

Flush 32.0 YF125ST 

Job Description 
Step Fluid Gel 
Volume Cone. 

(bbl) (lb/mg al) 
162 25.0 
156 25.0 
150 25.0 
119 25.0 
93 25.0 
290 25.0 

Fluid Totals 
1890 bbl of YF125ST 

Prop pant Totals 
2016001b of Carbolite 16/20 

Pad Percentages 
% PAD Clean I 31 .3 
% PAD Dirty I 21.s 

Job Execution 
Step Step Cum. Fluid Step Cum. Step 

Name Fluid Volume Slurry Slurry Prop 
Volume (bbl) Volume Volume (lb) 

(bbl) (bbl) (bbl) 
PAD 500 500 500.0 500.0 0 

1.0 PPA 110 610 115.0 615.0 4627 
2.0 PPA 143 753 155.0 770.0 11972 
3.0 PPA 168 921 190.0 960.0 21162 
4.0 PPA 162 1082 190.0 1150.0 27165 
5.0 PPA 156 1238 190.0 1340.0 32737 
6.0 PPA 150 1389 190.0 1530.0 37922 
7.0 PPA 119 1507 155.0 1685.0 34883 
8.0 PPA 93 1600 125.0 1810.0 31108 
Flush 290 1890 289.9 2099.9 0 
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Prop. 
Type and Mesh 

Carbolite 16/20 
Carbolite 16/20 
Carbolite 16/20 
Carbo lite 16/20 
Carbolite 16/20 

Cum. Avg. 
Prop. Surface 
(lb) Pressure 

(psi) 
0 5565 

4627 5552 
16600 5520 
37761 5719 
64926 6106 
97662 6446 
135585 6793 
170468 7092 
201576 7282 
201576 6983 

Prop. 
Cone. 
(PPA) 
4.00 
5.00 
6.00 
7.00 
8.00 
0.00 

Step 
Time 
(min) 

15.6 
3.6 
4.8 
5.9 
5.9 
5.9 
5.9 
4.8 
3.9 
9.1 

Cum. 
Time 
(min} 

15.6 
19.2 
24.1 
30.0 
35.9 
41.9 
47.8 
52.7 
56.6 
65.6 
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Client 

Well 

BlueCrest Energy 
Cosmo State 1 

Formation Hemlock 

Propped Fracture Simulation !Stage 6) 

The following are the results of the computer simulation of this Fracturing Proposal using a Pseudo 3-0 
Vertical model. Effective Conductivity and Effective Fed are calculated based on perforated intervals with 
positive net heights. 

Stage 6 MD _______________ ____________ __ ___ _______ __ _20343.0 ft 

Initial Fracture Top TVD ________________ ____ ___ , 7069.5 ft 
Initial Fracture Bottom TVD _________ ________ __ 7109.0 ft 
Propped Fracture Half-Length ___________ ____ 425.7 ft 
Average Propped Width _____________ ____ ______ 0.161 in 

Max Surface Pressure .......................... 8238 psi 

Simulation Results by Fracture Segment 
From To Prop. Cone. Propped Propped Frac. Frac. Fracture 

(ft) (ft) at End of Width Height Prop. Gel Cone. Conductivity 
Pumping (in) (ft) Cone. (lb/mg al) (md.ft) 

(PPA) (lb/ft2) 
0.0 106.4 8.9 0.196 110.4 1-74 383.5 4057 

106.4 21 2.8 8.0 0.177 166.1 1.58 404.9 3597 
212.8 319.2 8.2 0.164 157.0 1.52 381.1 3443 
319.2 425.7 3.6 0.121 94.9 1.12 441.9 2614 
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Client 81ueCrest Energy 
Well Cosmo State 1 Scblm~erger 
Formation Hemlock 

Fracture Geometry Data Per Zone for Production Prediction 

Zone Name Top Top Gross Net Fracture Fracture Fracture 
MD TVD Height Height Width Length Conductivity 
(ft) (ft) (ft) (in) (ft) (md.ft) 

Star BE 13216.3 6685.6 4.5 4.0 0.000 .0 0 
Star 8E 13228.0 6690.1 10.5 10.5 0.000 .0 0 
Star 80 13255.2 6700.6 7.7 7.7 0.000 .0 0 
Star 8C 13275.2 6708.3 11.4 8.0 0.000 .0 0 
Star 88 13304.8 6719.7 35.3 30.0 0.000 .0 0 
Star 8A 13396.4 6755.0 45.0 45.0 0.000 .0 0 

Hemlock 13513.1 6800.0 51 .2 51.2 0.000 .0 0 
Hemlock A 13645.9 6851 .2 12.0 9.0 0.000 .0 0 
Hemlock A 13677.1 6863.2 3.5 3.5 0.000 .0 0 
Hemlock A 13686.2 6866.7 8.4 6.0 0.000 .0 0 
Hemlock A 13708.0 6875.1 12.1 12.1 0.000 .0 0 
Hemlock A 13739.3 6887.2 4.4 4.4 0.000 .0 0 
Hemlock A 13750.8 6891.6 18.1 18.1 0.000 .0 0 
Hemlock A 13797.9 6909.7 5.4 5.4 0.000 .0 0 
Hemlock Al 13812.3 6915.1 26.9 22.0 0.000 .0 0 
Hemlock A2 13887.6 6942.0 6.7 6.7 0.000 .0 0 
Hemlock A2 13907.4 6948.7 5.8 4.5 0.000 .0 0 
Hemlock A2 13925.0 6954.5 3.5 3.5 0.000 .0 0 
Hemlock A2 13935.8 6958.0 14.2 11.0 0.000 .0 0 
Hemlock A2 13981.2 6972.2 2.9 2.9 0.000 .0 0 
Hemlock A2 13990.8 6975.1 11.5 11.5 0.000 .0 0 
Hemlock B 14030.3 6986.6 18.9 18.9 0.000 .0 0 

Horiz. Hemlock Bl 14100.8 7005.5 4.5 4.5 0.000 .0 0 
Horiz. Hemlock Bl 14118.8 7010.0 7.4 7.4 0.000 .0 0 
Horiz. Hemlock B1 14149.8 7017.4 6.2 2.0 0.000 .0 0 
Horiz. Hemlock Bl 14177.1 7023.6 9.8 1.0 0.000 .0 0 
Horiz. Hemlock B1 14223.5 7033.4 7.8 2.0 0.000 95.6 1 
Horiz. Hemlock B1 14264.0 7041 .2 13.1 13.1 0.014 269.0 289 
Horiz. Hemlock 81 14342.3 7054.3 8.1 2.0 0.064 382.2 1317 
Horiz. Hemlock 81 14401.0 7062.4 7.1 5.5 0.160 417.4 3275 
Horiz. Hemlock 81 14464. 7069.5 39.5 39.5 0.311 425.7 6317 

7 
Horiz. Hemlock Bl 22874.7 7109.0 5.9 .5 0.245 425.3 4998 

Hemlock C 22880.6 7114.9 11.6 5.0 0.178 416.0 3653 
Horiz. Hemlock Cl 22892.2 7126.5 12.2 9.0 0.166 401 .1 3412 
Horiz. Hemlock Cl 22904.4 7138.7 18.3 18.3 0.197 382.5 4047 
Horiz. Hemlock C2 22922.7 7157.0 4.0 3.0 0.167 365.2 3418 
Horiz. Hemlock C2 22926.7 7161 .0 8.0 8.0 0.123 360.3 2532 

Hemlock C3 22934.7 7169.0 6.0 4.5 0.089 349.3 1848 
Hemlock C3 22940.7 7175.0 39.4 39.4 0.054 329.3 1127 
Hemlock D 22980.1 7214.4 5.6 3.5 0.005 241 .5 100 
Hemlock D 22985.7 7220.0 7.0 .5 0.001 128.6 11 
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Client BlueCrest Energy 
Well Cosmo State 1 
Formation Hemlock 

Hemlock 0 22992.7 7227.0 13.0 
Hemlock 01 23005.7 7240.0 3.0 
Hemlock 01 23008.7 7243.0 34.1 
Hemlock 02 23042.8 7277.1 3.0 
Hemlock 03 23045.8 7280.1 6.9 
Hemlock 03 23052.7 7287.0 5.0 

SHALE 23057.7 7292.0 8.0 
West Foreland 23065.7 7300.0 6.3 
West Foreland 23072.0 7306.3 15.6 
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5.0 0.000 
.1 0.000 

34.1 0.000 
3.0 0.000 
6.9 0.000 
2.0 0.000 
.5 0.000 
3.0 0.000 
12.0 0.000 

Scbl11nberger 
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Client 

Well 

BlueCrest Energy 
Cosmo State 1 

Formation Hemlock 

Zone Data (Stage 7) 

Zone Name Top TVD 
(ft) 

Star SE 6663.1 
Star SE 6667.6 
Star SD 667S.1 
Star SC 66S5.S 
Star SB 6697.2 
Star SA 6732.5 

Hemlock 6777.5 
Hemlock A 6S2S.7 
Hemlock A 6S40.7 
Hemlock A 6S44.2 
Hemlock A 6852.6 
Hemlock A 6S64.7 
Hemlock A 6S69.1 
Hemlock A 6SS7.2 
Hemlock Al 6S92.6 
HemlockA2 6919.5 
HemlockA2 6926.2 
HemlockA2 6932.0 
HemlockA2 6935.5 
HemlockA2 6949.7 
Hemlock A2 6952.6 
Hemlock B 6964.1 

Horiz. Hemlock 81 69S3.0 
Horiz. Hemlock B 1 69S7.5 
Horiz. Hemlock B 1 6994.9 
Horiz. Hemlock 81 7001.1 
Horiz. Hemlock Bl 7010.9 
Horiz. Hemlock Bl 701S.7 
Horiz. Hemlock B 1 7031.S 
Horiz. Hemlock Bl 7039.9 
Horiz. Hemlock Bl 7047.0 
Horiz. Hemlock Bl 70S6.5 

Hemlock C 7092.4 
Horiz. Hemlock Cl 7104.0 
Horiz. Hemlock Cl 7116.2 
Horiz. Hemlock C2 7134.5 
Horiz. Hemlock C2 7138.5 

Scblum~erger 

Formation Mechanical Properties 

Zone Frac lnsitu Young's Poisson's Toughness 
Height Grad. Stress Modulus Ratio (psi.in0.5) 

(ft) (psi/ft) {psi) {psi) 

4.5 0.773 5152 1.461 E+6 0.29 700 
10.5 0.799 5332 1.754E+6 0.30 1200 
7.7 O.S16 5452 1.139E+6 0.34 1000 
11.4 0.766 5126 1.699E+6 0.27 700 
35.3 0.747 5016 1.816E+6 0.25 700 
45.0 0.76S 51SS 1.944E+6 0.26 1200 
51 .2 0.770 523S 1.944E+6 0.26 1200 
12.0 0.769 5256 1.5Sl E+6 0.28 700 
3.5 0.794 5433 1.922E+6 0.29 1200 
8.4 0.730 4999 1.691E+6 0.24 700 
12.1 0.733 5027 1.S94E+6 0.24 1200 
4.4 0.779 5349 2.34SE+6 0.26 2400 

1S.1 0.754 51S6 2.023E+6 0.25 1200 
5.4 0.756 5209 2.342E+6 0.24 1200 
26.9 0.729 5035 1.766E+6 0.24 700 
6.7 0.791 5476 2.360E+6 0.26 1200 
5.S 0.735 5093 1.742E+6 0.25 700 
3.5 0.752 5214 2.0SSE+6 0.24 1200 
14.2 0.747 5186 1.SS4E+6 0.25 700 
2.9 0.677 4706 2.201E+6 0.16 1200 

11 .5 0.6S7 47SO 2.076E+6 0.lS 1200 
lS.9 0.746 5202 2.034E+6 0.24 1SOO 
4.5 0.719 5022 2.054E+6 0.21 2400 
7.4 0.684 47S2 2.002E+6 0.18 1200 
6.2 0.763 5339 2.119E+6 0.26 1000 
9.S 0.77S 5451 2.006E+6 0.27 1000 
7.S 0.770 5401 1.9S2E+6 0.27 lSOO 
13.1 0.765 5374 1.7SSE+6 0.27 1200 
S.1 0.785 5523 1.938E+6 0.2S 1000 
7.1 0.715 5036 2.147E+6 0.20 700 

39.5 0.659 4657 2.022E+6 0.15 1200 
5.9 0.720 5104 3.196E+6 0.17 1000 

11 .6 0.747 5302 2.231 E+6 0.24 1000 
12.2 0.751 5340 1.90SE+6 0.25 700 
lS.3 0.665 473S 1.961 E+6 0.16 1200 
4.0 0.723 5160 1.951 E+6 0.23 700 
s.o 0.710 5071 2.130E+6 0.20 1200 

41 



Client 

Well 

BlueCrest Energy 
Cosmo State 1 

Formation Hemlock 

Hemlock C3 7146.5 
Hemlock C3 7152.5 
Hemlock 0 7191.9 
Hemlock 0 7197.5 
Hemlock 0 7204.5 
Hemlock 01 7217.5 
Hemlock 01 7220.5 
Hemlock 02 7254.6 
Hemlock 03 7257.6 
Hemlock 03 7264.5 

SHALE 7269.5 
West Foreland 7277.5 
West Foreland 72B3.B 

6.0 0.743 
39.4 0.709 
5.6 0.77B 
7.0 0.7BO 
13.0 0.731 
3.0 0.725 
34.1 0.693 
3.0 0.679 
6.9 0.661 
5.0 0.672 
B.O 0.7BB 
6.3 0.767 
15.6 0.7B4 

Formation Transmissibilitv Properties 

Zone Name Top TVD Net Perm 
(ft) Height (md) 

(ft) 

Star BE 6663.1 4.0 2.000 
Star BE 6667.6 10.5 5.000 
Star BO 667B.1 7.7 1.000 
Star BC 66B5.B B.O 2.000 
Star B8 6697.2 30.0 2.000 
Star BA 6732.5 45.0 5.000 

Hemlock 6777.5 51.2 10.000 
Hemlock A 6B2B.7 9.0 3.000 
Hemlock A 6B40.7 3.5 3.000 
Hemlock A 6B44.2 6.0 3.000 
Hemlock A 6B52.6 12.1 10.000 
Hemlock A 6B64.7 4.4 3.000 
Hemlock A 6B69.1 1B.1 10.000 
Hemlock A 6BB7.2 5.4 3.000 
Hemlock Al 6B92.6 22.0 3.000 
Hemlock A2 6919.5 6.7 3.000 
Hemlock A2 6926.2 4.5 3.000 
Hemlock A2 6932.0 3.5 3.000 
HemlockA2 6935.5 11.0 3.000 
HemlockA2 6949.7 2.9 3.000 
HemlockA2 6952.6 11.5 10.000 
Hemlock 8 6964.1 1B.9 2.000 

Horiz. Hemlock 81 69B3.0 4.5 3.000 
Horiz. Hemlock 81 69B7.5 7.4 10.000 
Horiz. Hemlock 81 6994.9 2.0 2.000 
Horiz. Hemlock 81 7001 .1 1.0 0.001 
Horiz. Hemlock Bl 7010.9 2.0 2.000 
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5312 
50B5 
5597 
5617 
5271 
5234 
5016 
4927 
4BOO 
4BB3 
5732 
55B4 
5717 

Porosity 
(%) 

9.9 
10.5 
4.9 
9.4 
10.1 
11.5 
12.B 
12.B 
5.9 

10.4 
13.1 
4.3 
11.6 
5.3 

11.0 
B.9 
10.6 
6.2 
10.4 
5.7 
12.6 
4.3 
3.0 
11.7 
7.9 
3.0 
1.9 

1.B9BE+6 
2.043E+6 
1.B65E+6 
1.929E+6 
2.000E+6 
1.730E+6 
2.151E+6 
2.595E+6 
1.B65E+6 
1.939E+6 
1.96BE+6 
2.116E+6 
1.62BE+6 

Res. 
Pressure 

(psi) 

3300 
3304 
330B 
3313 
3325 
335B 
33B5 
33B5 
33B9 
3392 
339B 
3402 
3407 
3413 
3421 
3430 
3433 
3435 
3440 
3444 
344B 
3455 
3461 
3464 
346B 
3472 
3476 

S&blmnberger 

0.25 
0.21 
0.2B 
0.2B 
0.23 
0.23 
0.19 
0.15 
0.16 
0.16 
0.29 
0.26 
0.30 

700 
1200 
1000 
1000 
1000 
100 
1200 
2400 
1200 
1000 
100 
1000 
700 
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Client BlueCrest Energy 
Well Cosmo State 1 ScblBIDberger 
Formation Hemlock 

Horiz. Hemlock Bl 7018.7 13.1 10.000 9.9 3482 
Horiz. Hemlock Bl 7031.8 2.0 2.000 5.9 3487 
Horiz. Hemlock Bl 7039.9 5.5 3.000 6.7 3491 
Horiz. Hemlock Bl 7047.0 39.5 10.000 11.9 3502 
Horiz. Hemlock Bl 7086.5 0.5 0.001 4.4 3514 

Hemlock C 7092.4 5.0 0.200 6.6 3518 
Horiz. Hemlock Cl 7104.0 9.0 3.000 9.2 3524 
Horiz. Hemlock Cl 7116.2 18.3 10.000 12.4 3532 
Horiz. Hemlock C2 7134.5 3.0 0.500 8.7 3538 
Horiz. Hemlock C2 7138.5 8.0 10.000 11 .9 3541 

Hemlock C3 7146.5 4.5 5.000 10.1 3544 
Hemlock C3 7152.5 39.4 10.000 10.2 3556 
Hemlock 0 7191.9 3.5 2.000 5.2 3567 
Hemlock 0 7197.5 0.5 0.001 1.0 3570 
Hemlock 0 7204.5 5.0 0.100 7.7 3575 
Hemlock 01 7217.5 0.1 0.001 6.9 3579 
Hemlock 01 7220.5 34.1 10.000 12.1 3589 
Hemlock 02 7254.6 3.0 3.000 4.9 3598 
Hemlock 03 7257.6 6.9 10.000 12.5 3601 
Hemlock 03 7264.5 2.0 2.000 10.9 3604 

SHALE 7269.5 0.5 0.001 6.2 3607 
West Foreland 7277.5 3.0 2.000 8.0 3610 
West Foreland 7283.8 12.0 3.000 13.2 3616 

Propped Fracture Schedule (Stage 7) 

Pumping Schedule 

The following is the Pumping Schedule to achieve a propped fracture half-length (X1 l of 420.0 ft with an 
average conductivity (K1w l of 3555 md.ft. 

Job Description 
Step Pump Fluid Name Step Fluid Gel Prop. Prop. 
Name Rate Volume Cone. Type and Mesh Cone. 

(bbl/min) (bbl) (lb/mg al) (PPA) 
PAD 32.0 YF125ST 500 25.0 0.00 

1.0 PPA 32.0 YF125ST 110 25.0 Carbolite 16/20 1.00 
2.0 PPA 32.0 YF125ST 143 25.0 Carbolite 16/20 2.00 
3.0 PPA 32.0 YF125ST 168 25.0 Carbolite 16/20 3.00 
4.0 PPA 32.0 YF125ST 162 25.0 Carbolite 16/20 4.00 
5.0 PPA 32.0 YF125ST 156 25.0 Carbolite 16/20 5.00 
6.0 PPA 32.0 YF125ST 150 25.0 Carbolite 16/20 6.00 
7.0 PPA 32.0 YF125ST 119 25.0 Carbolite 16/20 7.00 
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Client 

Well 

BlueCrest Energy 
Cosmo State 1 

Formation Hemlock 

Step Pump Fluid Name 
Name Rate 

(bbl/min) 
8.0 PPA 32.0 YF125ST 

Flush 32.0 YF125ST 

Job Description 
Step Fluid Gel 
Volume Cone. 

(bbl) (lb/mg al) 
93 25.0 

283 25.0 

Fluid Totals 
1883 bbl of YF125ST 

Proppant Totals 
2016001b of CarboLite 16/20 

Pad Percentages 
% PAD Clean 31.3 
% PAD Dirty 27.6 

Job Execution 
Step Step Cum. Fluid Step Cum. Step 
Name Fluid Volume Slurry Slurry Prop 

Volume (bbl) Volume Volume (lb) 
(bbl) (bbl) (bbl) 

PAD 500 500 500.0 500.0 0 
1.0 PPA 110 610 115.0 615.0 4627 
2.0 PPA 143 753 155.0 770.0 11972 
3.0 PPA 168 921 190.0 960.0 21 162 
4.0 PPA 162 1082 190.0 1150.0 27165 
5.0 PPA 156 1238 190.0 1340.0 32737 
6.0 PPA 150 1389 190.0 1530.0 37922 
7.0 PPA 119 1507 155.0 1685.0 34883 
8.0 PPA 93 1600 125.0 1810.0 31108 

Flush 283 1883 282.8 2092.8 0 
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Prop. Prop. 
Type and Mesh Cone. 

(PPA) 
CarboLite 16/20 8.00 

0.00 

Cum. Avg. Step Cum. 
Prop. Surface Time Time 
(lb) Pressure (min) (min) 

(psi) 
0 5455 15.6 15.6 

4627 5444 3.6 19.2 
16600 5409 4.8 24.1 
37761 5591 5.9 30.0 
64926 5963 5.9 35.9 
97662 6290 5.9 41.9 
135585 6623 5.9 47.8 
170468 6913 4.8 52.7 
201576 7096 3.9 56.6 
201576 6825 8.8 65.4 



Client BlueCrest Energy 
Well Cosmo State 1 Scblmn~erger 
Formation Hemlock 

Propped Fracture Simulation (Stage 7) 

The following are the results of the computer simulation of this Fracturing Proposal using a Pseudo 3-0 
Vertical model. Effective Conductivity and Effective Fed are calculated based on perforated interva ls with 
positive net heights. 

Stage 7 MD ........................... ....... ........ 19843.0 ft 
Initial Fracture Top TVD ........................ 7047.0 ft 
Initial Fracture Bottom TVD ................... 7086.5 ft 
Propped Fracture Half-Length ............... 420.0 ft 
Average Propped Width ........................ 0.169 in 
Max Surface Pressure .......................... 8020 psi 

Simulation Results by Fracture Segment 
From To Prop. Cone. Propped Propped Frac. Frac. Fracture 
(ft) (ft) at End of Width Height Prop. Gel Cone. Conductivity 

Pumping (in) (ft) Cone. (lb/mg al) (md.ft) 
(PPA) (lb/ft2) 

0.0 105.0 9.3 0.199 107.9 1.76 383.6 4368 
105.0 210.0 7.9 0.186 163.2 1.69 394.0 3976 
210.0 315.0 8.2 0.170 159.0 1.56 376.8 3666 
315.0 420.0 3.6 0.134 100.0 1.21 437.9 2710 
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Client BlueCrest Energy 
Well Cosmo State 1 ScblDlll~erger 
Formation Hemlock 

Fracture Geometry Data Per Zone for Production Prediction 

Zone Name Top Top Gross Net Fractu re Fracture Fracture 
MD TVD Height Height Width Length Conductivity 
(ft) (ft) (ft) (in) (ft) (md.ft) 

Star 8E 13157.9 6663.1 4.5 4.0 0.000 .0 0 
Star 8E 13169.6 6667.6 10.5 10.5 0.000 .0 0 
Star 80 13196.8 6678.1 7.7 7.7 0.000 .0 0 
Star 8C 13216.8 6685.8 11 .4 8.0 0.000 .0 0 
Star 8B 13246.4 6697.2 35.3 30.0 0.000 .0 0 
Star 8A 13338.0 6732.5 45.0 45.0 0.000 .0 0 

Hemlock 13454.7 6777.5 51 .2 51.2 0.000 .0 0 
Hemlock A 13587.6 6828.7 12.0 9.0 0.000 .0 0 
Hemlock A 13618.7 6840.7 3.5 3.5 0.000 .0 0 
Hemlock A 13627.8 6844.2 8.4 6.0 0.000 .0 0 
Hemloc k A 13649.6 6852.6 12.1 12.1 0.000 .0 0 
Hemlock A 13681.0 6864.7 4.4 4.4 0.000 .0 0 
Hemlock A 13692.4 6869.1 18.1 18.1 0.000 .0 0 
Hemloc k A 13739.3 6887.2 5.4 5.4 0.000 .0 0 
Hemlock Al 13753.4 6892.6 26.9 22.0 0.000 .0 0 

u 

HemlockA2 13824.2 6919.5 6.7 6.7 0.000 .0 0 
HemlockA2 13842.6 6926.2 5.8 4.5 0.000 .0 0 
Hemlock A2 13858.8 6932.0 3.5 3.5 0.000 .0 0 
Hemlock A2 13868.8 6935.5 14.2 11 .0 0.000 .0 0 
Hemlock A2 13910.4 6949.7 2.9 2.9 0.000 .0 0 
HemlockA2 13919.2 6952.6 11 .5 11 .5 0.000 .0 0 
Hemlock B 13955.0 6964.1 18.9 18.9 0.000 .0 0 

Horiz. Hemlock B1 14017.7 6983.0 4.5 4.5 0.000 .0 0 
Horiz. Hemlock Bl 14033.5 6987.5 7.4 7.4 0.000 .0 0 
Horiz. Hemlock Bl 14060.3 6994.9 6.2 2.0 0.000 .0 0 
Horiz. Hemlock B1 14083.7 7001.1 9.8 1.0 0.000 15.1 0 
Horiz. Hemlock Bl 14122.5 7010.9 7.8 2.0 0.000 89.6 7 
Horiz. Hemlock Bl 14155.4 7018.7 13.1 13.1 0.021 290.7 425 
Horiz. Hemlock B 1 14215.6 7031.8 8.1 2.0 0.066 391 .1 1376 
Horiz. Hemlock Bl 14257.0 7039.9 7.1 5.5 0.166 416.6 3459 

Horiz. Hemlock B1 14296. 7047.0 39.5 39.5 0.313 420.0 6478 
7 

Horiz. Hemlock B1 22852.2 7086.5 5.9 .5 0.244 420.0 5056 
Hemlock C 22858.1 7092.4 11.6 5.0 0.183 412.5 3802 

Horiz. Hemlock C1 22869.7 7104.0 12.2 9.0 0.1 70 395.8 3521 
Horiz. Hemlock Cl 22881.9 7116.2 18.3 18.3 0.179 374.8 3752 
Horiz. Hemlock C2 22900.2 7134.5 4.0 3.0 0.1 37 356.0 2913 
Horiz. Hemlock C2 22904.2 7138.5 8.0 8.0 0.113 351.7 2397 

Hemlock C3 22912.2 7146.5 6.0 4.5 0.090 341 .9 1902 
Hemlock C3 22918.2 7152.5 39.4 39.4 0.055 322.8 1169 
Hemlock D 22957.6 7191.9 5.6 3.5 0.006 239.9 137 
Hemloc k D 22963.2 7197.5 7.0 .5 0.001 129.1 12 
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Client BlueCrest Energy 
Well Cosmo State 1 Scblm~erger 
Formation Hemlock 

Hemlock 0 22970.2 7204.5 13.0 5.0 0.000 .0 0 
Hemlock 01 22983.2 7217.5 3.0 .1 0.000 .0 0 
Hemlock 01 22986.2 7220.5 34.1 34.1 0.000 .0 0 
Hemlock 02 23020.3 7254.6 3.0 3.0 0.000 .0 0 
Hemlock 03 23023.3 7257.6 6.9 6.9 0.000 .0 0 
Hemlock 03 23030.2 7264.5 5.0 2.0 0.000 .0 0 

SHALE 23035.2 7269.5 8.0 .5 0.000 .0 0 
West Foreland 23043.2 7277.5 6.3 3.0 0.000 .0 0 
West Foreland 23049.5 7283.8 15.6 12.0 0.000 .0 0 

47 



Client 

Well 
BlueCrest Energy 
Cosmo State 1 

Formation Hemlock 

Zone Data (Stage S) 

Zone Name Top TVD 
(ftl 

Sta r SE 6649.5 
Star SE 6654.0 
Star SO 6664.5 
Star SC 6672.2 
Star SB 66S3.6 
Star SA 671S.9 

Hemlock 6763.9 
Hemlock A 6Sl5.1 
Hemlock A 6S27.1 
Hemlock A 6S30.6 
Hemlock A 6S39.0 
Hemlock A 6851.1 
Hemlock A 6S55.5 
Hemlock A 6S73.6 
Hemlock Al 6S79.0 
Hemlock A2 6905.9 
Hemlock A2 6912.6 
Hemlock A2 691 S.4 
Hemlock A2 6921 .9 
HemlockA2 6936.1 
Hemlock A2 6939.0 
Hemlock B 6950.5 

Horiz. Hemlock Bl 6969.4 
Horiz. Hemlock Bl 6973.9 
Horiz. Hemlock Bl 69S1 .3 
Horiz. Hemlock Bl 69S7.5 
Horiz. Hemlock Bl 6997.3 
Horiz. Hemlock Bl 7005.1 
Horiz. Hemlock B 1 701S.2 
Horiz. Hemlock B 1 7026.3 
Horiz. Hemlock Bl 7033.4 
Horiz. Hemlock B 1 7072.9 

Hemlock C 707S.8 
Horiz. Hemlock Cl 7090.4 
Horiz. Hemlock Cl 7102.6 
Horiz. Hemlock C2 7120.9 
Horiz. Hemlock C2 7124.9 

Hemlock C3 7132.9 

Schlumberger 

Formation Mechanical Properties 

Zone Frac lnsitu Young's Poisson's Toughness 
Height Grad. Stress Modulus Ratio (psi.in0.51 

(ftl (psi/ft) (psi) (psi) 

4.5 0.773 5142 1.461 E+6 0.29 700 
10.5 0.799 5321 1.754E+6 0.30 1200 
7.7 0.816 5441 1.139E+6 0.34 1000 

11 .4 0.766 5115 1.699E+6 0.27 700 
35.3 0.747 5006 1.S16E+6 0.25 700 
45.0 0.768 5177 1.944E+6 0.26 1200 
51 .2 0.770 522S 1.944E+6 0.26 1200 
12.0 0.769 5245 1.5Sl E+6 0.2S 700 
3.5 0.794 5422 1.922E+6 0.29 1200 
S.4 0.730 4989 1.691 E+6 0.24 700 
12.1 0.733 5017 1.S94E+6 0.24 1200 
4.4 0.779 5339 2.348E+6 0.26 2400 
18.1 0.754 5176 2.023E+6 0.25 1200 
5.4 0.756 519S 2.342E+6 0.24 1200 
26.9 0.729 5025 1.766E+6 0.24 700 
6.7 0.791 5465 2.360E+6 0.26 1200 
5.S 0.735 50S3 1.742E+6 0.25 700 
3.5 0.752 5204 2.0SSE+6 0.24 1200 
14.2 0.747 5176 1.SS4E+6 0.25 700 
2.9 0.677 4697 2.201E+6 0.16 1200 
11 .5 0.6S7 4771 2.076E+6 O.lS 1200 
lS.9 0.746 5192 2.034E+6 0.24 lSOO 
4.5 0.719 5013 2.054E+6 0.21 2400 
7.4 0.6S4 4773 2.002E+6 O. lS 1200 
6.2 0.763 5329 2.119E+6 0.26 1000 
9.S 0.77S 5440 2.006E+6 0.27 1000 
7.8 0.770 5391 1.982E+6 0.27 lSOO 
13.1 0.765 5364 1.7SSE+6 0.27 1200 
S.1 0.7S5 5512 1.938E+6 0.28 1000 
7.1 0.715 5026 2.147E+6 0.20 700 

39.5 0.659 464S 2.022E+6 0.15 1200 
5.9 0.720 5095 3.196E+6 0.17 1000 

11 .6 0.747 5292 2.231 E+6 0.24 1000 
12.2 0.751 5329 1.90SE+6 0.25 700 
lS.3 0.665 4729 1.961 E+6 0.16 1200 
4.0 0.723 5150 1.951 E+6 0.23 700 
s.o 0.710 5062 2.130E+6 0.20 1200 
6.0 0.743 5302 1.S98E+6 0.25 700 
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Client 

Well 

BlueCrest Energy 
Cosmo State 1 

Formation Hemlock 

Hemlock C3 713B.9 
Hemlock 0 717B.3 
Hemlock 0 71B3.9 
Hemlock D 7190.9 
Hemlock Dl 7203.9 
Hemlock D1 7206.9 
Hemlock 02 7241.0 
Hemlock 03 7244.0 
Hemlock D3 7250.9 

SHALE 7255.9 
West Foreland 7263.9 
West Foreland 7270.2 

39.4 0.709 
5.6 0.77B 
7.0 0.7BO 
13.0 0.731 
3.0 0.725 
34.1 0.693 
3.0 0.679 
6.9 0.661 
5.0 0.672 
B.O 0.7BB 
6.3 0.767 
15.6 0.7B4 

Formation Transmissibility Properties 

Zone Name Top TVD Net Perm 
(ft) Height (md) 

(ft) 

Star BE 6649.5 4.0 2.000 
Star BE 6654.0 10.5 5.000 
Star BO 6664.5 7.7 1.000 
Star BC 6672.2 B.O 2.000 
Star BB 6683.6 30.0 2.000 
Star BA 671B.9 45.0 5.000 
Hemlock 6763.9 51.2 10.000 

Hemlock A 6B15.1 9.0 3.000 
Hemlock A 6B27.1 3.5 3.000 
Hemlock A 6B30.6 6.0 3.000 
Hemlock A 6839.0 12.1 10.000 
Hemlock A 6851.1 4.4 3.000 
Hemlock A 6B55.5 1B.1 10.000 
Hemlock A 6B73.6 5.4 3.000 
Hemlock Al 6B79.0 22.0 3.000 
HemlockA2 6905.9 6.7 3.000 
Hemlock A2 6912.6 4.5 3.000 
Hemlock A2 691B.4 3.5 3.000 
Hemlock A2 6921 .9 11.0 3.000 
Hemlock A2 6936.1 2.9 3.000 
Hemlock A2 6939.0 11.5 10.000 
Hemlock B 6950.5 lB.9 2.000 

Horiz. Hemlock 81 6969.4 4.5 3.000 
Horiz. Hemlock Bl 6973.9 7.4 10.000 
Horiz. Hemlock Bl 69B1.3 2.0 2.000 
Horiz. Hemlock Bl 69B7.5 1.0 0.001 
Horiz. Hemlock Bl 6997.3 2.0 2.000 
Horiz. Hemlock B1 7005.1 13.1 10.000 
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5075 2.043E+6 0.21 1200 
55B7 l.B65E+6 0.2B 1000 
5606 l .929E+6 0.2B 1000 
5261 2.000E+6 0.23 1000 
5224 l .730E+6 0.23 100 
5006 2.151 E+6 0.19 1200 
491B 2.595E+6 0.15 2400 
4791 1.B65E+6 0.16 1200 
4B74 1.939E+6 0.16 1000 
5721 l .96BE+6 0.29 100 
5574 2.116E+6 0.26 1000 
5706 1.62BE+6 0.30 700 

Porosity Res. 
(%) Pressure 

(psi) 

9.9 3300 
10.5 3304 c 
4.9 330B 
9.4 3313 
10.1 3325 
11.5 335B 
12.B 33B5 
12.8 33B5 
5.9 33B9 
10.4 3392 
13.1 339B 
4.3 3402 
11.6 3407 
5.3 3413 
11.0 3421 
8.9 3430 
10.6 3433 
6.2 3435 
10.4 3440 
5.7 3444 
12.6 344B 
4.3 3455 
3.0 3461 
11.7 3464 
7.9 3468 
3.0 3472 
1.9 3476 
9.9 34B2 



Client BlueCrest Energy 
Well Cosmo State 1 Scbl11berger 
Formation Hemlock 

Horiz. Hemlock Bl 7018.2 2.0 2.000 5.9 3487 
Horiz. Hemlock Bl 7026.3 5.5 3.000 6.7 3491 
Horiz. Hemlock Bl 7033.4 39.5 10.000 11.9 3502 
Horiz. Hemlock Bl 7072.9 0.5 0.001 4.4 3514 

Hemlock C 7078.8 5.0 0.200 6.6 3518 
Horiz. Hemlock Cl 7090.4 9.0 3.000 9.2 3524 
Horiz. Hemlock Cl 7102.6 18.3 10.000 12.4 3532 
Horiz. Hemlock C2 7120.9 3.0 0.500 8.7 3538 
Horiz. Hemlock C2 7124.9 8.0 10.000 11.9 3541 

Hemlock C3 7132.9 4.5 5.000 10.1 3544 
Hemlock C3 7138.9 39.4 10.000 10.2 3556 
Hemlock 0 7178.3 3.5 2.000 5.2 3567 
Hemlock 0 7183.9 0.5 0.001 1.0 3570 
Hemlock 0 7190.9 5.0 0.100 7.7 3575 
Hemlock 01 7203.9 0.1 0.001 6.9 3579 
Hemlock 01 7206.9 34.1 10.000 12.1 3589 
Hemlock 02 7241 .0 3.0 3.000 4.9 3598 
Hemlock 03 7244.0 6.9 10.000 12.5 3601 
Hemlock 03 7250.9 2.0 2.000 10.9 3604 

SHALE 7255.9 0.5 0.001 6.2 3607 
West Foreland 7263.9 3.0 2.000 8.0 3610 
West Foreland 7270.2 12.0 3.000 13.2 3616 

Propped Fracture Schedule (Stage 8) 

Pumping Schedule 

The following is the Pumping Schedule to achieve a propped fracture half-length (X,) of 446.1 ft with an 
average conductivity (K ,w l of 3368 md.ft. 

Job Description 
Step Pump Fluid Name Step Fluid Gel Prop. Prop. 
Name Rate Volume Cone. Type and Mesh Cone. 

(bbVmin) (bbl) (lb/mg al) (PPA) 
PAD 34.0 YF125ST 600 25.0 0.00 

1.0 PPA 34.0 YF125ST 120 25.0 Carbolite 16/20 1.00 
2.0 PPA 34.0 YF125ST 156 25.0 Carbolite 16/20 2.00 
3.0 PPA 34.0 YF125ST 186 25.0 Carbolite 16/20 3.00 
4.0 PPA 34.0 YF125ST 179 25.0 Carbolite 16/20 4.00 
5.0 PPA 34.0 YF125ST 172 25.0 Carbolite 16/20 5.00 
6.0 PPA 34.0 YF125ST 166 25.0 Carbolite 16/20 6.00 
7.0 PPA 34.0 YF125ST 130 25.0 Carbolite 16/20 7.00 
8.0 PPA 34.0 YF125ST 100 25.0 Carbolite 16/20 8.00 
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Client BlueCrest Energy 
Well Cosmo State 1 
Formation Hemlock 

Job Description 
Step Pump Fluid Name Step Fluid Gel 
Name Rate Volume Cone. 

(bbl/min) (bbl) (lb/mg al) 
Flush 34.0 YF125ST 276 25.0 

Fluid Totals 
2085 bbl of YF125ST 

Proppant Totals 
2215001b of Carbolite 16/20 

Pad Percentages 
% PAD Clean 33.2 
% PAD Dirty 29.4 

Job Execution 
Step Step Cum. Fluid Step Cum. Step 

Name Fluid Volume Slurry Slurry Prop 
Volume (bbl) Volume Volume (lb) 

(bbl) (bbl) (bbl) 
PAD 600 600 600.0 600.0 0 

1.0 PPA 120 720 125.0 725.0 5030 
2.0 PPA 156 876 170.0 895.0 13131 
3.0 PPA 186 1062 210.0 1105.0 23389 
4.0 PPA 179 1240 210.0 1315.0 30024 
5.0 PPA 172 1413 210.0 1525.0 36182 
6.0 PPA 166 1579 210.0 1735.0 41914 
7.0 PPA 130 1709 170.0 1905.0 38259 
8.0 PPA 100 1809 135.0 2040.0 33597 

Flush 276 2085 275.7 2315.7 0 
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Prop. Prop. 
Type and Mesh Cone. 

(PPA) 
0.00 

Cum. Avg. Step Cum. 
Prop. Surface Time Time 
(lb) Pressure (min) (min) 

(psi) 
0 5687 17.6 17.6 

5030 5680 3.7 21.3 
18161 5673 5.0 26.3 
41550 5941 6.2 32.5 
71574 6335 6.2 38.7 
107756 6694 6.2 44.9 
149670 7062 6.2 51.0 
187930 7379 5.0 56.0 
221527 7563 4.0 60.0 
221527 7219 8.1 68.1 
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Client 

Well 

BlueCrest Energy 
Cosmo State 1 

Formation Hemlock 

Propped Fracture Simulation (Stage 8) 

Scblmberger 

The following are the results of the computer simulation of this Fracturing Proposal using a Pseudo 3-0 
Vertical model. Effective Conductivity and Effective Fed are calculated based on perforated intervals with 
positive net heights. 

Stage 8 MD ......................................... -19343.0 ft 
Initial Fracture Top TVD ..•..................... 7078.8 ft 
Initial Fracture Bottom TVD ................... 7090.4 ft 
Propped Fracture Half-Length ............... 446.1 ft 
Average Propped Width ................ ...... .. 0.164 in 
Max Surface Pressure ___ ······················· 8323 psi 

Simulation Results by Fracture Segment 
From To Prop. Cone. Propped Propped Frac. Frac. Fracture 
(ft) (ft) at End of Width Height Prop. Gel Cone. Conductivity 

Pumping (in) (ft) Cone. (lb/mg al) (md.ft) 
(PPA) (lb/ft2) 

0.0 111.5 8.7 0.201 188.8 1.78 386.8 4256 
111.5 223.1 7.4 0.167 166.1 1.45 446.8 3406 
223.1 334.6 7.6 0.159 144.6 1.52 395.1 3183 
334.6 446.1 3.8 0.145 128.2 1.26 390.9 3131 
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Client 

Well 

BlueCrest Energy 
Cosmo State 1 

Formation Hemlock 

Scbl11berger 

Fracture Geometry Data Per Zone for Production Prediction 
Zone Name Top Top Gross Net Fracture Fracture Fracture 

MD TVD Height Height Width Length Conductivity 
(ft) (ft) (ft) (in) (ft) (md.ft) 

Star BE 13122.6 6649.5 4.5 4.0 0.000 .0 0 
Star BE 13134.3 6654.0 10.5 10.5 0.000 .0 0 
Star BD 13161.5 6664.5 7.7 7.7 0.000 .0 0 
Star 8C 13181.5 6672.2 11.4 B.O 0.000 .0 0 
Star BB 13211 .1 66B3.6 35.3 30.0 0.000 .0 0 
Star 8A 13302.7 6718.9 45.0 45.0 0.000 .0 0 

Hemlock 13419.4 6763.9 51.2 51 .2 0.000 .0 0 
Hemlock A 13552.3 6815.1 12.0 9.0 0.000 .0 0 
Hemlock A 135B3.4 6827.1 3.5 3.5 0.000 .0 0 
Hemlock A 13592.5 6830.6 B.4 6.0 0.000 .0 0 
Hemlock A 13614.3 6839.0 12.1 12.1 0.000 .0 0 
Hemlock A 13645.7 6851.1 4.4 4.4 0.000 .0 0 
Hemlock A 13657.1 6855.5 18.1 lB.1 0.000 .0 0 
Hemlock A 13704.1 6873.6 5.4 5.4 0.000 .0 0 
Hemlock Al 1371B.1 6879.0 26.9 22.0 0.000 .0 0 
HemlockA2 137B7.9 6905.9 6.7 6.7 0.000 .0 0 
HemlockA2 13B05.6 6912.6 5.8 4.5 0.000 .0 0 
HemlockA2 13821 .2 6918.4 3.5 3.5 0.000 . 0 0 
HemlockA2 13830.7 6921.9 14.2 11.0 0.000 .0 0 
HemlockA2 13870.5 6936.1 2.9 2.9 0.000 .0 0 
HemlockA2 13B7B.9 6939.0 11.5 11.5 0.000 .0 0 
Hemlock B 13912.8 6950.5 18.9 18.9 0.000 .0 0 

Horiz. Hemlock 81 13972.0 6969.4 4.5 4.5 0.000 .0 0 
Horiz. Hemlock 81 139B6.8 6973.9 7.4 7.4 0.000 .0 0 
Horiz. Hemlock Bl 14011.8 69B1.3 6.2 2.0 0.000 .0 0 
Horiz. Hemlock Bl 14033.5 6987.5 9.8 1.0 0.000 .0 0 
Horiz. Hemlock 81 14069.3 6997.3 7.B 2.0 0.000 136.4 1 
Horiz. Hemlock 81 14099.2 7005.1 13.1 13.1 0.019 296.9 382 
Horiz. Hemlock 81 14153.2 701B.2 B.1 2.0 0.082 444.5 1664 
Horiz. Hemlock 81 14189.4 7026.3 7.1 5.5 0.190 446.1 3886 
Horiz. Hemlock Bl 14223.5 7033.4 39.5 39.5 0.339 446.1 6928 
Horiz. Hemlock B 1 14502.6 7072.9 5.9 .5 0.2BO 446.1 5742 

Hemlock C 14601. 101B.8 11 .6 5.0 0.215 446.1 4410 
0 

Horiz. Hemlock Cl 22B56.1 7090.4 12.2 9.0 0.206 446.1 4233 
Horiz. Hemlock Cl 22868.3 7102.6 lB.3 18.3 0.236 446.1 4844 
Horiz. Hemlock C2 22B86.6 7120.9 4.0 3.0 0.212 446.1 4344 
Horiz. Hemlock C2 22890.6 7124.9 8.0 B.O 0.17B 445.9 3639 

Hemlock C3 22B9B.6 7132.9 6.0 4.5 0.139 3B0.1 2B49 
Hemlock C3 22904.6 7138.9 39.4 39.4 0.060 31B.6 1220 
Hemlock D 22944.0 7178.3 5.6 3.5 0.002 216.5 44 
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Client BlueCrest Energy 
Well Cosmo State 1 
Formation Hemlock 

Hemlock 0 22949.6 7183.9 7.0 
Hemlock 0 22956.6 7190.9 13.0 
Hemlock 01 22969.6 7203.9 3.0 
Hemlock 01 22972.6 7206.9 34.1 
Hemlock 02 23006.7 7241 .0 3.0 
Hemlock 03 23009.7 7244.0 6.9 
Hemlock 03 23016.6 7250.9 5.0 

SHALE 23021.6 7255.9 8.0 
West Foreland 23029.6 7263.9 6.3 
West Foreland 23035.9 7270.2 15.6 
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.5 0.000 
5.0 0.000 
.1 0.000 

34.1 0.000 
3.0 0.000 
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12.0 0.000 
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Client BlueCrest Energy 
Well Cosmo State 1 Scbl11berger 
Formation Hemlock 

Zone Data (Stage 9) 

Formation Mechanical Properties 

Zone Name Top TVD Zone Frac lnsitu Young's Poisson's Toughness 
(ft) Height Grad. Stress Modulus Ratio (psi.in0.5) 

(ft) (psi/ft) (psi) (psi) 

Star 8E 6668.8 4.5 0.773 5157 1.461 E+6 0.29 700 
Star 8E 6673.3 10.5 0.799 5336 1.754E+6 0.30 1200 
Star 80 6683.8 7.7 0.816 5457 1.139E+6 0.34 1000 
Star 8C 6691 .5 11.4 0.766 5130 1.699E+6 0.27 700 
Star 8B 6702.9 35.3 0.747 5020 1.816E+6 0.25 700 
Star 8A 6738.2 45.0 0.768 5192 1.944E+6 0.26 1200 

Hemlock 6783.2 51 .2 0.770 5243 1.944E+6 0.26 1200 
Hemlock A 6834.4 12.0 0.769 5260 1.581 E+6 0.28 700 
Hemlock A 6846.4 3.5 0.794 5437 1.922E+6 0.29 1200 
Hemlock A 6849.9 8.4 0.730 5003 1.691E+6 0.24 700 
Hemlock A 6858.3 12.1 0.733 5032 1.894E+6 0.24 1200 
Hemlock A 6870.4 4.4 0.779 5354 2.348E+6 0.26 2400 
Hemlock A 6874.8 18.1 0.754 5190 2.023E+6 0.25 1200 
Hemlock A 6892.9 5.4 0.756 5213 2.342E+6 0.24 1200 
Hemlock Al 6898.3 26.9 0.729 5039 1.766E+6 0.24 700 
HemlockA2 6925.2 6.7 0.791 5480 2.360E+6 0.26 1200 
Hemlock A2 6931.9 5.8 0.735 5097 1.742E+6 0.25 700 
HemlockA2 6937.7 3.5 0.752 5218 2.088E+6 0.24 1200 
Hemlock A2 6941.2 14.2 0.747 5190 1.884E+6 0.25 700 
HemlockA2 6955.4 2.9 0.677 4710 2.201 E+6 0.16 1200 
Hemlock A2 6958.3 11.5 0.687 4784 2.076E+6 0.18 1200 
Hemlock B 6969.8 18.9 0.746 5207 2.034E+6 0.24 1800 

Horiz. Hemlock Bl 6988.7 4.5 0.719 5026 2.054E+6 0.21 2400 
Horiz. Hemlock Bl 6993.2 7.4 0.684 4786 2.002E+6 0.18 1200 
Horiz. Hemlock 81 7000.6 6.2 0.763 5344 2.119E+6 0.26 1000 
Horiz. Hemlock 81 7006.8 9.8 0.778 5455 2.006E+6 0.27 1000 
Horiz. Hemlock Bl 7016.6 7.8 0.770 5406 1.982E+6 0.27 1800 
Horiz. Hemlock 81 7024.4 13.1 0.765 5379 1.788E+6 0.27 1200 
Horiz. Hemlock 81 7037.5 8.1 0.785 5528 1.938E+6 0.28 1000 
Horiz. Hemlock 81 7045.6 7.1 0.715 5040 2.147E+6 0.20 700 
Horiz. Hemlock Bl 7052.7 39.5 0.659 4661 2.022E+6 0.15 1200 
Horiz. Hemlock Bl 7092.2 5.9 0.720 5109 3.196E+6 0.17 1000 

Hemlock C 7098.1 11.6 0.747 5307 2.231E+6 0.24 1000 
Horiz. Hemlock Cl 7109.7 12.2 0.751 5344 1.908E+6 0.25 700 
Horiz. Hemlock Cl 7121.9 18.3 0.665 4742 1.961E+6 0.16 1200 
Horiz. Hemlock C2 7140.2 4.0 0.723 5164 1.951 E+6 0.23 700 
Horiz. Hemlock C2 7144.2 8.0 0.710 5075 2.130E+6 0.20 1200 

Hemlock C3 7152.2 6.0 0.743 5316 1.898E+6 0.25 700 
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Client BlueCrest Energy 
Well Cosmo State 1 
Formation Hemlock 

Hemlock C3 7158.2 39.4 0.709 
Hemlock 0 7197.6 5.6 0.778 
Hemlock 0 7203.2 7.0 0.780 
Hemlock 0 7210.2 13.0 0.731 
Hemlock 01 7223.2 3.0 0.725 
Hemlock 01 7226.2 34.1 0.693 
Hemlock 02 7260.3 3.0 0.679 
Hemlock 03 7263.3 6.9 0.661 
Hemlock 03 7270.2 5.0 0.672 

SHALE 7275.2 8.0 0.788 
West Foreland 7283.2 6.3 0.767 
West Foreland 7289.5 15.6 0.784 

Formation Transmissibilitv Properties 

Zone Name Top TVD Net Perm 
(ft) Height (md) 

(ft) 

Star 8E 6668.8 4.0 2.000 
Star 8E 6673.3 10.5 5.000 
Star 80 6683.8 7.7 1.000 
Star 8C 6691.5 8.0 2.000 
Star 8B 6702.9 30.0 2.000 
Star 8A 6738.2 45.0 5.000 
Hemlock 6783.2 51.2 10.000 

Hemlock A 6834.4 9.0 3.000 
Hemlock A 6846.4 3.5 3.000 
Hemlock A 6849.9 6.0 3.000 
Hemlock A 6858.3 12.1 10.000 
Hemlock A 6870.4 4.4 3.000 
Hemlock A 6874.8 18.1 10.000 
Hemlock A 6892.9 5.4 3.000 
Hemlock Al 6898.3 22.0 3.000 
Hemlock A2 6925.2 6.7 3.000 
Hemlock A2 6931.9 4.5 3.000 
Hemlock A2 6937.7 3.5 3.000 
Hemlock A2 6941 .2 11.0 3.000 
Hemlock A2 6955.4 2.9 3.000 
Hemlock A2 6958.3 11.5 10.000 
Hemlock B 6969.8 18.9 2.000 

Horiz. Hemlock Bl 6988.7 4.5 3.000 
Horiz. Hemlock Bl 6993.2 7.4 10.000 
Horiz. Hemlock Bl 7000.6 2.0 2.000 
Horiz. Hemlock Bl 7006.8 1.0 0.001 
Horiz. Hemlock Bl 7016.6 2.0 2.000 
Horiz. Hemlock Bl 7024.4 13.1 10.000 
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5089 2.043E+6 
5602 1.865E+6 
5621 1.929E+6 
5275 2.000E+6 
5238 1.730E+6 
5020 2.151E+6 
4931 2.595E+6 
4803 1.865E+6 
4887 1.939E+6 
5736 1.968E+6 
5589 2.116E+6 
5721 1.628E+6 

Porosity Res. 
(%) Pressure 

(psi) 

9.9 3300 
10.5 3304 
4.9 3308 
9.4 3313 
10.1 3325 
11 .5 3358 
12.8 3385 
12.8 3385 
5.9 3389 
10.4 3392 
13.1 3398 
4.3 3402 
11.6 3407 
5.3 3413 
11.0 3421 
8.9 3430 
10.6 3433 
6.2 3435 
10.4 3440 
5.7 3444 

12.6 3448 
4.3 3455 
3.0 3461 
11.7 3464 
7.9 3468 
3.0 3472 
1.9 3476 
9.9 3482 

Scbl11~erger 

0.21 
0.28 
0.28 
0.23 
0.23 
0.19 
0.15 
0.16 
0.16 
0.29 
0.26 
0.30 

1200 
1000 
1000 
1000 
100 

1200 
2400 
1200 
1000 
100 
1000 
700 

Ch 
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Client 

Well 

BlueCrest Energy 
Cosmo State 1 

Formation Hemlock 

Horiz. Hemlock B1 7037.5 
Horiz. Hemlock Bl 7045.6 
Horiz. Hemlock Bl 7052.7 
Horiz. Hemlock Bl 7092.2 

Hemlock C 7098.1 
Horiz. Hemlock Cl 7109.7 
Horiz. Hemlock Cl 7121.9 
Horiz. Hemlock C2 7140.2 
Horiz. Hemlock C2 7144.2 

Hemlock C3 7152.2 
Hemlock C3 7158.2 
Hemlock 0 7197.6 
Hemlock 0 7203.2 
Hemlock 0 7210.2 
Hemlock 01 7223.2 
Hemlock 01 7226.2 
Hemlock 02 7260.3 
Hemlock 03 7263.3 
Hemlock 03 7270.2 

SHALE 7275.2 
West Foreland 7283.2 
West Foreland 7289.5 

2.0 2.000 
5.5 3.000 
39.5 10.000 
0.5 0.001 
5.0 0.200 
9.0 3.000 
18.3 10.000 
3.0 0.500 
8.0 10.000 
4.5 5.000 

39.4 10.000 
3.5 2.000 
0.5 0.001 
5.0 0.100 
0.1 0.001 
34.1 10.000 
3.0 3.000 
6.9 10.000 
2.0 2.000 
0.5 0.001 
3.0 2.000 
12.0 3.000 

Propped Fracture Schedule (Stage 9) 

Pumping Schedule 

Scbl11Dber1er 

5.9 3487 
6.7 3491 
11.9 3502 
4.4 3514 
6.6 3518 
9.2 3524 
12.4 3532 
8.7 3538 
11.9 3541 
10.1 3544 
10.2 3556 
5.2 3567 
1.0 3570 
7.7 3575 
6.9 3579 
12.1 3589 
4.9 3598 
12.5 3601 
10.9 3604 
6.2 3607 
8.0 3610 
13.2 3616 

The following is the Pumping Schedule to achieve a propped fracture half-length (Xii of 443.2 ft with an 
average conductivity (K ,w) of 3362 md.ft. 

Job Description 
Step Pump Fluid Name Step Fluid Gel Prop. Prop. 
Name Rate Volume Cone. Type and Mesh Cone. 

(bbl/min} (bbl) (lb/mgal) (PPA} 
PAD 35.0 YF125ST 550 25.0 0.00 

1.0 PPA 35.0 YF125ST 120 25.0 Carbolite 16/20 1.00 
2.0 PPA 35.0 YF125ST 138 25.0 Carbolite 16/20 2.00 
3.0 PPA 35.0 YF125ST 155 25.0 Carbol ite 16/20 3.00 
4.0 PPA 35.0 YF125ST 149 25.0 Carbolite 16/20 4.00 
5.0 PPA 35.0 YF125ST 144 25.0 Carbolite 16/20 5.00 
6.0 PPA 35.0 YF125ST 166 25.0 Carbolite 16/20 6.00 
7.0 PPA 35.0 YF125ST 161 25.0 Carbolite 16/20 7.00 
8.0 PPA 35.0 YF125ST 122 25.0 Carbolite 16/20 8.00 
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Client 
Well 

BlueCrest Energy 
Cosmo State 1 

Formation Hemlock 

Step Pump Fluid Name 
Name Rate 

(bbl/min) 
Flush 35.0 WF125 

Job Description 
Step Fluid Gel 
Volume Cone. 

(bbll (lb/mgal) 
269 30.2 

Fluid Totals 
1704 bbl of YF125ST 
269 bbl of WF125 

Proppant Totals 
2215001b of Carbolite 16/20 

Pad Percentages 
% PAD Clean I 32.3 
% PAD Dirty I 28.4 

Job Execution 
Step Step Cum. Fluid Step Cum. Step 

Name Fluid Volume Slurry Slurry Prop 
Volume (bbl) Volume Volume (lb) 

(bbl) (bbl) (bbl) 
PAD 550 550 550.0 550.0 0 

1.0 PPA 120 670 125.0 675.0 5030 
2.0 PPA 138 808 150.0 825.0 11586 
3.0 PPA 155 962 175.0 1000.0 19491 
4.0 PPA 149 1111 175.0 1175.0 25020 
5.0 PPA 144 1255 175.0 1350.0 30152 
6.0 PPA 166 1421 210.0 1560.0 41914 
7.0 PPA 161 1582 210.0 1770.0 47261 
8.0 PPA 122 1704 165.0 1935.0 41063 

Flush 269 1973 268.6 2203.6 0 
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Prop. Prop. 
Type and Mesh Cone. 

(PPA) 
0.00 

( 

Cum. Avg. Step Cum. t.. 

Prop. Surface Time TI me 
(lb) Pressure (min) (min) 

(psi) 
0 5802 15.7 15.7 

5030 5783 3.6 19.3 
16616 5779 4.3 23.6 
36107 6021 5.0 28.6 
61127 6387 5.0 33.6 
91279 6733 5.0 38.6 
133193 7157 6.0 44.6 
180454 7560 6.0 50.6 
221517 7789 4.7 55.3 
221517 6431 7.7 63.0 



Client BlueCrest Energy 
Well Cosmo State 1 Schlumberger 
Formation Hemlock 

Propped Fracture Simulation (Stage 9) 

The following are the results of the computer simulation of this Fracturing Proposal using a Pseudo 3-D 
Vertical model. Effective Conductivity and Effective Fed are calculated based on perforated intervals with 
positive net heights. 

Stage 9 MD .......... .. ............ .................. 18843.0 ft 
Initial Fracture Top TVD ........................ 7052.7 ft 
Initial Fracture Bottom TVD ...... ...... ....... 7092.2 ft 
Propped Fracture Half-Length ............... 443.2 ft 
Average Propped Width ....................... 0.161 in 
Max Surface Pressure .......................... 8425 psi 

Simulation Results by Fracture Segment 
From To Prop. Cone. Propped Propped Frac. Frac. Fracture 
(ft) (ft) at End of Width Height Prop. Gel Cone. Conductivity 

Pumping (in) (ft) Cone. (lb/mg al) (md.ft) 
(PPA) (lb/ft2) 

0.0 110.8 9.0 0.169 153.6 1.46 403.6 3534 
110.8 221 .6 7.5 0.172 163.2 1.47 406.9 3537 
221.6 332.4 8.4 0.177 145.4 1.62 352.2 3698 
332.4 443.2 3.3 0.131 125.8 1.13 426.6 2821 
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Client BlueCrest Energy 
Well Cosmo State 1 Scblmlrger 
Formation Hemlock 

Fracture Geometry Data Per Zone for Production Prediction 

Zone Name Top Top Gross Net Fracture Fracture Fracture 
MD TVD Height Height Width Length Conductivity 
(ft) (ft) (ft) (in) (ft) (md.ft) 

Star BE 13172.7 666B.B 4.5 4.0 0.000 .0 0 
Star BE 131B4.4 6673.3 10.5 10.5 0.000 .0 0 
Star BO 13211 .6 66B3.B 7.7 7.7 0.000 .0 0 
Star BC 13231.6 6691 .5 11.4 B.O 0.000 .0 0 
Star BB 13261.2 6702.9 35.3 30.0 0.000 .0 0 
Star BA 13352.B 673B.2 45.0 45.0 0.000 .0 0 

Hemlock 13469.5 67B3.2 51.2 51.2 0.000 .0 0 
Hemlock A 13602.4 6B34.4 12.0 9.0 0.000 .0 0 
Hemlock A 13633.5 6B46.4 3.5 3.5 0.000 .0 0 
Hemlock A 13642.6 6B49.9 B.4 6.0 0.000 .0 0 
Hemlock A 13664.4 6B5B.3 12.1 12.1 0.000 .0 0 
Hemlock A 13695.B 6B70.4 4.4 4.4 0.000 .0 0 
Hemlock A 13707.2 6B74.B lB.1 lB.1 0.000 .0 0 
Hemlock A 13754.1 6B92.9 5.4 5.4 0.000 .0 0 
Hemlock Al 1376B.1 6B9B.3 26.9 22.0 0.000 .0 0 
HemlockA2 13B39.B 6925.2 6.7 6.7 0.000 .0 0 
HemlockA2 13B5B.6 6931 .9 5.B 4.5 0.000 .0 0 
HemlockA2 13B75.1 6937.7 3.5 3.5 0.000 .0 0 
HemlockA2 13BB5.3 6941 .2 14.2 11.0 0.000 .0 0 
HemlockA2 13927.B 6955.4 2.9 2.9 0.000 .0 0 
HemlockA2 13936.7 695B.3 11 .5 11 .5 0.000 .0 0 
Hemlock B 13973.3 6969.B 18.9 lB.9 0.000 .0 0 

Horiz. Hemlock Bl 14037.8 69B8.7 4.5 4.5 0.000 .0 0 
Horiz. Hemlock Bl 14054.1 6993.2 7.4 7.4 0.000 .0 0 
Horiz. Hemlock Bl 14081.8 7000.6 6.2 2.0 0.000 .0 0 
Horiz. Hemlock Bl 14106.0 7006.B 9.8 1.0 0.000 45.3 0 
Horiz. Hemlock Bl 14146.3 7016.6 7.8 2.0 0.001 140.8 11 
Horiz. Hemlock Bl 141 B0.7 7024.4 13.1 13. l 0.013 300.2 275 
Horiz. Hemlock Bl 14244.3 7037.5 8.1 2.0 0.067 441.9 1387 
Horiz. Hemlock Bl 14288.6 7045.6 7.1 5.5 0.168 443.2 3460 
Horiz. Hemlock Bl 14331. 7052.7 39.5 39.5 0.300 443.2 6195 

8 
Horiz. Hemlock Bl 22B57.9 7092.2 5.9 .5 0.241 443.2 4976 

Hemlock C 22B63.8 709B.1 11.6 5.0 0.177 443.2 3662 
Horiz. Hemlock Cl 22875.4 7109.7 12.2 9.0 0.1 62 443.2 3372 
Horiz. Hemlock Cl 22BB7.6 7121.9 18.3 lB.3 0.190 443.2 3939 
Horiz. Hemlock C2 22905.9 7140.2 4.0 3.0 0.15B 443.2 3294 
Horiz. Hemlock C2 22909.9 7144.2 B.O B.O 0.130 443.2 2701 

Hemlock C3 22917.9 7152.2 6.0 4.5 0.099 416.6 2066 
Hemlock C3 22923.9 7158.2 39.4 39.4 0.051 320.3 1049 
Hemlock D 22963.3 7197.6 5.6 3.5 0.002 211.6 46 
Hemlock D 2296B.9 7203.2 7.0 .5 0.000 166.1 0 
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Client 

Well 

BlueCrest Energy 
Cosmo State 1 

Formation Hemlock 

Hemlock 0 22975.9 
Hemlock 01 22988.9 
Hemlock 01 22991 .9 
Hemlock 02 23026.0 
Hemlock 03 23029.0 
Hemlock 03 23035.9 

SHALE 23040.9 
West Foreland 23048.9 
West Foreland 23055.2 

7210.2 13.0 
7223.2 3.0 
7226.2 34.1 
7260.3 3.0 
7263.3 6.9 
7270.2 5.0 
7275.2 8.0 
7283.2 6.3 
7289.5 15.6 
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5.0 0.000 
.1 0.000 

34.1 0.000 
3.0 0.000 
6.9 0.000 
2.0 0.000 
.5 0.000 
3.0 0.000 
12.0 0.000 
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97.3 0 
.0 0 
.0 0 
.0 0 
.0 0 
.0 0 
.0 0 
.0 0 
.0 0 
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Client 

Well 

BlueCrest Energy 
Cosmo State 1 

Formation Hemlock 

Zone Data (Stage 10) 

Zone Name Top TVD 
(ft) 

Star BE 66B5.6 
Star BE 6690.1 
Star BO 6700.6 
Star BC 670B.3 
Star BB 6719.7 
Star BA 6755.0 

Hemlock 6BOO.O 
Hemlock A 6851.2 
Hemlock A 6B63.2 
Hemlock A 6B66.7 
Hemlock A 6B75.1 
Hemlock A 6B87.2 
Hemlock A 6B91 .6 
Hemlock A 6909.7 
Hemlock Al 6915.1 
Hemlock A2 6942.0 
Hemlock A2 694B.7 
Hemlock A2 6954.5 
Hemlock A2 695B.O 
Hemlock A2 6972.2 
Hemlock A2 6975.1 
Hemlock B 69B6.6 

Horiz. Hemlock Bl 7005.5 
Horiz. Hemlock B 1 7010.0 
Horiz. Hemlock Bl 7017.4 
Horiz. Hemlock Bl 7023.6 
Horiz. Hemlock Bl 7033.4 
Horiz. Hemlock Bl 7041 .2 
Horiz. Hemlock Bl 7054.3 
Horiz. Hemlock Bl 7062.4 

Horiz. Hemlock Bl 7069.5 
Horiz. Hemlock Bl 7109.0 

Hemlock C 7114.9 
Horiz. Hemlock Cl 7126.5 
Horiz. Hemlock Cl 713B.7 
Horiz. Hemlock C2 7157.0 
Horiz. Hemlock C2 7161.0 

Hemlock C3 7169.0 

ScblBlll~erger 

Formation Mechanical Properties 

Zone Frac lnsitu Young's Poisson's Toughness 
Height Grad. Stress Modulus Ratio (psi.in0.5) 

(ft) (psi/ft) (psi) (psi) 

4.5 0.773 5170 1.461E+6 0.29 700 
10.5 0.799 5350 1.754E+6 0.30 1200 
7.7 O.B16 5471 1.139E+6 0.34 1000 
11.4 0.766 5143 1.699E+6 0.27 700 
35.3 0.747 5033 1.B16E+6 0.25 700 
45.0 0.76B 5205 1.944E+6 0.26 1200 
51.2 0.770 5256 1.944E+6 0.26 1200 
12.0 0.769 5273 1.5B1 E+6 0.2B 700 
3.5 0.794 5451 1.922E+6 0.29 1200 
B.4 0.730 5016 1.691 E+6 0.24 700 
12.1 0.733 5044 1.B94E+6 0.24 1200 
4.4 0.779 5367 2.34BE+6 0.26 2400 

1B.1 0.754 5203 2.023E+6 0.25 1200 
5.4 0.756 5226 2.342E+6 0.24 1200 
26.9 0.729 5051 1.766E+6 0.24 700 
6.7 0.791 5494 2.360E+6 0.26 1200 
5.B 0.735 5109 1.742E+6 0.25 700 
3.5 0.752 5231 2.0BBE+6 0.24 1200 
14.2 0.747 5203 1.BB4E+6 0.25 700 
2.9 0.677 4721 2.201 E+6 0.16 1200 

11.5 0.6B7 4796 2.076E+6 0.1B 1200 
lB.9 0.746 5219 2.034E+6 0.24 lBOO 
4.5 0.719 5039 2.054E+6 0.21 2400 
7.4 0.6B4 4797 2.002E+6 O. lB 1200 
6.2 0.763 5357 2.119E+6 0.26 1000 
9.B 0.77B 546B 2.006E+6 0.27 1000 
7.8 0.770 5419 l.9B2E+6 0.27 lBOO 
13.1 0.765 5392 1.7BBE+6 0.27 1200 
B.1 0.7B5 5541 1.93BE+6 0.2B 1000 
7.1 0.715 5052 2.147E+6 0.20 700 

39.5 0.659 4672 2.022E+6 0.15 1200 
5.9 0.720 5121 3. 196E+6 0.17 1000 
11.6 0.747 5319 2.231 E+6 0.24 1000 
12.2 0.751 5357 1.90BE+6 0.25 700 
lB.3 0.665 4753 1.961E+6 0.16 1200 
4.0 0.723 5176 1.951E+6 0.23 700 
B.O 0.710 50B7 2.1 30E+6 0.20 1200 
6.0 0.743 5329 1.B9BE+6 0.25 700 
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Client BlueCrest Energy 
Well Cosmo State 1 
Formation Hemlock 

Hemlock C3 7175.0 39.4 0.709 
Hemlock 0 7214.4 5.6 0.77S 
Hemlock 0 7220.0 7.0 0.7SO 
Hemlock 0 7227.0 13.0 0.731 
Hemlock 01 7240.0 3.0 0.725 
Hemlock 01 7243.0 34.1 0.693 
Hemlock 02 7277.1 3.0 0.679 
Hemlock 03 72S0.1 6.9 0.661 
Hemlock 03 72S7.0 5.0 0.672 

SHALE 7292.0 s.o 0.7SS 
West Foreland 7300.0 6.3 0.767 
West Foreland 7306.3 15.6 0.7S4 

Formation Transmissibilitv Properties 

Zone Name Top TVD Net Perm 
(ft) Height (md) 

(ft) 

Star SE 66S5.6 4.0 2.000 
Star SE 6690.1 10.5 5.000 
Star SD 6700.6 7.7 1.000 
Star BC 670B.3 B.O 2.000 
Star SB 6719.7 30.0 2.000 
Star BA 6755.0 45.0 5.000 

Hemlock 6SOO.O 51 .2 10.000 
Hemlock A 6B51.2 9.0 3.000 
Hemlock A 6B63.2 3.5 3.000 
Hemlock A 6S66.7 6.0 3.000 
Hemlock A 6B75.1 12.1 10.000 
Hemlock A 6BS7.2 4.4 3.000 
Hemlock A 6S91.6 lB.l 10.000 
Hemlock A 6909.7 5.4 3.000 
Hemlock Al 6915.1 22.0 3.000 
Hemlock A2 6942.0 6.7 3.000 
Hemlock A2 694S.7 4.5 3.000 
Hemlock A2 6954.5 3.5 3.000 
HemlockA2 695S.O 11.0 3.000 
Hemlock A2 6972.2 2.9 3.000 
Hemlock A2 6975. l 11.5 10.000 
Hemlock B 69S6.6 lS.9 2.000 

Horiz. Hemlock Bl 7005.5 4.5 3.000 
Horiz. Hemlock B 1 7010.0 7.4 10.000 
Horiz. Hemlock Bl 7017.4 2.0 2.000 
Horiz. Hemlock Bl 7023.6 1.0 0.001 
Horiz. Hemlock 81 7033.4 2.0 2.000 
Horiz. Hemlock Bl 7041.2 13.1 10.000 
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5101 2.043E+6 
5615 1.S65E+6 
5634 1.929E+6 
52SS 2.000E+6 
5250 1.730E+6 
5031 2.151E+6 
4942 2.595E+6 
4S14 1.S65E+6 
4S99 1.939E+6 
5749 1.96SE+6 
5602 2.116E+6 
5734 1.62SE+6 

Porosity Res. 
(%) Pressure 

(psi) 

9.9 3300 
10.5 3304 
4.9 330S 
9.4 3313 
10.1 3325 
11.5 335S 
12.S 33S5 
12.S 33S5 
5.9 33S9 
10.4 3392 
13.1 339B 
4.3 3402 
11.6 3407 
5.3 3413 
11.0 3421 
S.9 3430 
10.6 3433 
6.2 3435 
10.4 3440 
5.7 3444 

12.6 344B 
4.3 3455 
3.0 3461 
11.7 3464 
7.9 346B 
3.0 3472 
1.9 3476 
9.9 34S2 

Schl11urger 

0.21 
0.2S 
0.2S 
0.23 
0.23 
0.19 
0.15 
0.16 
0.16 
0.29 
0.26 
0.30 

1200 
1000 
1000 
1000 
100 
1200 
2400 
1200 
1000 
100 
1000 
700 
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Client 

Well 

BlueCrest Energy 
Cosmo State 1 

Formation Hemlock 

Zone Data (Stage 1 I 

Zone Name Top TVD 
(ft) 

COAL 6B72.7 
SHALE 6BB6.4 

DIRTY-SANDSTONE 6B99.4 
CLEAN-SANDSTONE 6910.9 
SILTY SANDSTONE 6927.0 

CLEAN-SANDSTONE 6932.0 
DIRTY-SANDSTONE 6941.4 
CLEAN-SANDSTONE 6953.4 

COAL 6976.B 
CLEAN-SANDSTONE 69B3.0 

SHALE 7004.1 
COAL 7014.9 

DIRTY-SANDSTONE 7019.9 
CLEAN-SANDSTONE 7044.4 

Star BF 7094.5 
Star BF 7101.0 
Star BE 7151.0 
Star BE 7200.0 
Star BE 7204.5 
Star BO 7215.0 
Star BC 7222.7 
Star BB 7234.1 
Star BA 7269.4 
Hemlock 7314.4 

Hemlock A 7365.6 
Hemlock A 7377.6 
Hemlock A 73B1.1 
Hemlock A 73B9.5 
Hemlock A 7401 .6 
Hemlock A 7406.0 
Hemlock A 7424.1 
Hemlock Al 7429.5 
Hemlock A2 7456.4 

Scblmberger 

Formation Mechanical Properties 

Zone Frac lnsitu Young's Poisson's Toughness 
Height Grad. Stress Modulus Ratio (psi.in0.5) 

(ft) (psi/ft) (psi) (psi) 

13.7 O.B1B 5627 B.249E+5 0.36 1000 
13.0 O.B06 5556 1.234E+6 0.33 100 
11 .5 0.7B4 5414 1.620E+6 0.29 700 
16.1 0.769 5321 1.66BE+6 0.2B 1200 
5.0 O.B37 5BOO 2.397E+6 0.30 1200 
9.4 0.766 5314 1.774E+6 0.27 1200 
12.0 0.790 54BB 1.623E+6 0.30 700 
23.4 0.773 53B4 1.604E+6 0.2B 1200 
6.2 0.76B 5361 1.16BE+6 0.29 1000 

21.1 0.7B5 5490 1.697E+6 0.29 1200 
10.B 0.797 55B7 1.453E+6 0.31 1000 
5.0 0.757 5312 1.755E+6 0.26 1000 
24.5 0.1B7 5534 1.776E+6 0.29 700 
50.1 0.766 5415 1.777E+6 0.27 1200 
6.5 0.766 5437 1.710E+6 0.27 1000 
50.0 0.737 5252 2.031E+6 0.23 1200 
49.0 0.775 5561 l.942E+6 0.27 1200 
4.5 0.773 5567 1.461 E+6 0.29 700 
10.5 0.79B 5753 1.754E+6 0.30 1200 
7.7 O.Bl6 5B91 1.139E+6 0.34 1000 
11.4 0.766 5537 1.699E+6 0.27 700 
35.3 0.747 5417 1.B16E+6 0.25 700 
45.0 0.76B 5600 1.944E+6 0.26 1200 
51 .2 0.770 5652 1.944E+6 0.26 1200 
12.0 0.769 5669 1.5B1E+6 0.2B 700 
3.5 0.794 5B59 1.922E+6 0.29 1200 
B.4 0.730 5391 1.691 E+6 0.24 700 
12.1 0.733 5421 1.B94E+6 0.24 1200 
4.4 0.779 576B 2.34BE+6 0.26 2400 
lB.1 0.754 5591 2.023E+6 0.25 1200 
5.4 0.756 5615 2.342E+6 0.24 1200 
26.9 0.729 5426 1.766E+6 0.24 700 
6.7 0.791 5901 2.360E+6 0.26 1200 
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Client 

Well 

BlueCrest Energy 
Cosmo State 1 

Formation Hemlock 

Formation Transmissibility Properties 

Zone Name Top TVD Net Perm 
(ft) Height (md) 

(ftl 

COAL 6B72.7 13.7 1.000 
SHALE 6BB6.4 13.0 0.001 

DIRTY-SANDSTONE 6B99.4 11 .5 1.000 
CLEAN-SANDSTONE 6910.9 16.1 1.000 
SILTY SANDSTONE 6927.0 5.0 1.000 

CLEAN-SANDSTONE 6932.0 9.4 1.000 
DIRTY-SANDSTONE 6941.4 12.0 1.000 
CLEAN-SANDSTONE 6953.4 23.4 1.000 

COAL 6976.8 6.2 1.000 
CLEAN-SANDSTONE 69B3.0 21.1 1.000 

SHALE 7004.1 10.B 0.001 
COAL 7014.9 5.0 1.000 

DIRTY-SANDSTONE 7019.9 24.5 1.000 
CLEAN-SANDSTONE 7044.4 50.1 1.000 

Star 8F 7094.5 2.0 1.000 
Star 8F 7101.0 50.0 1.000 
Star 8E 7151.0 48.0 1.000 
Star BE 7200.0 4.0 2.000 
Star BE 7204.5 10.5 5.000 
Star 80 7215.0 7.7 1.000 
Star BC 7222.7 B.O 2.000 
Star BB 7234.1 30.0 2.000 
Star BA 7269.4 45.0 5.000 
Hemlock 7314.4 51.2 10.000 

Hemlock A 7365.6 9.0 3.000 
Hemlock A 7377.6 3.5 3.000 
Hemlock A 7381.1 6.0 3.000 
Hemlock A 7389.5 12.1 10.000 
Hemlock A 7401 .6 4.4 3.000 
Hemlock A 7406.0 18.1 10.000 
Hemlock A 7424.1 5.4 3.000 
Hemlock Al 7429.5 22.0 3.000 
HemlockA2 7456.4 6.7 3.000 

3 

Porosity 
(%) 

4.1 
5.1 
B.3 

11 .B 
6.4 
11 .2 
B.6 
10.4 
3.5 
8.7 
4.5 
1.1 
5.8 
11.3 
10.5 
11.1 
9.7 
9.9 
10.5 
4.9 
9.4 
10.1 
11 .5 
12.8 
12.B 
5.9 

10.4 
13.1 
4.3 
11.6 
5.3 
11.0 
8.9 

Res. 
Pressure 

(psi) 

3140 
3144 
3150 
3157 
3162 
3166 
3171 
31BO 
3188 
3195 
3203 
3207 
3214 
3233 
3247 
3262 
32B7 
3300 
3304 
3308 
3313 
3325 
335B 
33B5 
33B5 
33B9 
3392 
3398 
3402 
3407 
3413 
3421 
3430 

Scblum~er~er 
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Client 

Well 

BlueCrest Energy 
Cosmo State 1 Scblam~erger 

Formation Hemlock 

Propped Fracture Schedule (Stage 1) 

Pumping Schedule 

The following is the Pumping Schedule to achieve a propped fracture half-length (X,) of 237.3 ft with an 
average conductivity (K ,w) of 3736 md.ft. 

Job Description 
Step Pump Fluid Name Step Fluid Gel Prop. Prop. 
Name Rate Volume Cone. Type and Mesh Cone. 

(bbl/min) (bbl) (lb/mg al) (PPA) 
PAD 28.0 YF125ST 450 25.0 0.00 

1.0 PPA 28.0 YF125ST 77 25.0 Carbolite 16/20 1.00 
2.0 PPA 28.0 YF125ST 74 25.0 Carbolite 16/20 2.00 
3.0 PPA 28.0 YF125ST 106 25.0 Carbolite 16/20 3.00 
4.0 PPA 28.0 YF125ST 102 25.0 Carbolite 16/20 4.00 
5.0 PPA 28.0 YF125ST 123 25.0 Carbolite 16/20 5.00 
6.0 PPA 28.0 YF125ST 119 25.0 Carbolite 16/20 6.00 
7.0 PPA 28.0 YF125ST 115 25.0 Carbolite 16/20 7.00 
8.0 PPA 28.0 YF125ST 104 25.0 Carbolite 16/20 8.00 

Flush 28.0 YF125ST 325 25.0 0.00 

Fluid Totals 
1594 bbl of YF125ST 

Proppant Totals 
1643001b of Carbolite 16/20 

Pad Percentages 
% PAD Clean I 35.5 
% PAD Dirty I 31.2 

Job Execution 
Step Step Cum. Fluid Step Cum. Step Cum. Avg. Step 

Name Fluid Volume Slurry Slurry Prop Prop. Surface Time 
Volume (bbl) Volume Volume (lb) (lb) Pressure (min) 

(bbl) (bbl) (bbl) (psi) 
PAD 450 450 450.0 450.0 0 0 5545 16.1 

1.0 PPA 77 527 80.0 530.0 3219 3219 5540 2.9 
2.0 PPA 74 600 80.0 610.0 6179 9398 5515 2.9 
3.0 PPA 106 706 120.0 730.0 13365 22763 5519 4.3 
4.0 PPA 102 808 120.0 850.0 17157 39920 5648 4.3 
5.0 PPA 123 931 150.0 1000.0 25845 65765 6038 5.4 
6.0 PPA 119 1050 150.0 1150.0 29939 95703 6454 5.4 

4 

Cum. 
Time 
(min) 

16.1 
18.9 
21.8 
26.1 
30.4 
35.7 
41.1 
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Client 

Well 

BlueCrest Energy 
Cosmo State 1 

Formation Hemlock 

Step Step Cum. Fluid 
Name Fluid Volume 

Volume (bbl) 
(bbl) 

7.0 PPA 115 1165 
8.0 PPA 104 1269 
Flush 325 1594 

Step 
Slurry 

Volume 
(bbl) 
150.0 
140.0 
325.5 

Scbl11berger 

Job Execution 
Cum. Step Cum. Avg. Step Cum. 
Slurry Prop Prop. Surface Time Time 

Volume (lb) (lb) Pressure (min) (min) 
(bbl) (psi) 

1300.0 33758 129461 6765 5.4 46.4 
1440.0 34841 164303 6980 5.0 51 .4 
1765.5 0 164303 6816 11 .6 63.1 

(/) 

-' < 
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Client 

Well 

BlueCrest Energy 
Cosmo State 1 

Formation Hemlock 

Propped Fracture Simulation (Stage 1) 

Scblum~erger 

The following are the results of the computer simulation of this Fracturing Proposal using a Pseudo 3-0 
Vertical model. Effective Conductivity and Effective Fed are calculated based on perforated intervals with 
positive net heights. 

Stage 1 MD ___________ ___ __ ___ _________________ _____ _ 22843.0 ft 
Initial Fracture Top TVD __ __ ____ _________ ___ __ __ 7044.4 ft 
Initial Fracture Bottom TVD ___ __ _______ _______ 7094.5 ft 
Propped Fracture Half-Length ... _________ ___ 237.3 ft 
Average Propped Width _______________________ _ 0.221 in 

Max Surface Pressure··-·------------··--·----· 8413 psi 

Simulation Results by Fracture Segment 
From To Prop. Cone. Propped Propped Frac. Frac. Fracture 
(ft) (ft) at End of Width Height Prop. Gel Cone. Conductivity 

Pumping (in) (ft) Cone. (lb/mg al) (md.ft) 
(PPA) (lb/ft2) 

0.0 59.3 9.0 0.229 143.9 2.04 383.2 3910 
59.3 118.7 8.8 0.239 183.9 2.16 382.6 4011 
118.7 178.0 9.7 0.245 161.9 2.26 369.1 4244 
178.0 237.3 4.2 0.180 114.2 1.70 446.9 3167 
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Client BlueCrest Energy 
Well Cosmo State 1 Scbl11nberger 
Formation Hemlock 

Fracture Geometry Data Per Zone for Production Prediction 

Zone Name Top Top Gross Net Fracture Fracture Fracture 
MD TVD Height Height Width Length Conductivity 
(ftl (ft) (ft) !in) (ft) (md.ft) 

COAL 13701.7 6B72.7 13.7 13.7 0.000 .0 0 
SHALE 13737.3 6BB6.4 13.0 13.0 0.000 .0 0 

DIRTY-SANDSTONE 13771.0 6B99.4 11.5 11.5 0.000 .0 0 
CLEAN-SANDSTONE 13B01 .1 6910.9 16.1 16.1 0.000 .0 0 
SIL TY SANDSTONE 13B44.B 6927.0 5.0 5.0 0.000 .0 0 

CLEAN-SANDSTONE 13B5B.B 6932.0 9.4 9.4 0.000 .0 0 
DIRTY-SANDSTONE 13BB5.B 6941 .4 12.0 12.0 0.000 .0 0 
CLEAN-SANDSTONE 13921.6 6953.4 23.4 23.4 0.000 .0 0 

COAL 13996.5 6976.B 6.2 6.2 0.000 .0 0 
CLEAN-SANDSTONE 14017.7 69B3.0 21 .1 21.1 0.000 5.B 0 

SHALE 14095.3 7004.1 10.B 10.B 0.013 55.B 221 
COAL 14139.1 7014.9 5.0 5.0 0.021 87.2 354 

DIRTY-SANDSTONE 14160.6 7019.9 24.5 24.5 0.099 191.9 164B 
CLEAN-SANDSTONE 14281. 7044.4 50.1 50.1 0.254 237.3 4210 

7 
Star BF 22B60.2 7094.5 6.5 2.0 0.334 237.3 5529 
Star BF 22B66.7 7101.0 50.0 50.0 0.326 232.4 5414 
Star BE 22916.7 7151 .0 49.0 48.0 0.12B 207.2 2122 
Star BE 22965.7 7200.0 4.5 4.0 0.014 116.4 239 
Star BE 22970.2 7204.5 10.5 10.5 0.006 B5.6 103 
Star BD 229B0.7 7215.0 7.7 7.7 0.000 .0 0 
Star BC 229BB.4 7222.7 11.4 B.O 0.000 .0 0 
Star BB 22999.B 7234.1 35.3 30.0 0.000 .0 0 
Star BA 23035.1 7269.4 45.0 45.0 0.000 .0 0 

Hemlock 230B0.1 7314.4 51 .2 51.2 0.000 .0 0 
Hemlock A 23131.3 7365.6 12.0 9.0 0.000 .0 0 
Hemlock A 23143.3 7377.6 3.5 3.5 0.000 .0 0 
Hemlock A 23146.B 73B1.1 B.4 6.0 0.000 .0 0 
Hemlock A 23155.2 7389.5 12.1 12.1 0.000 .0 0 
Hemlock A 23167.3 7401 .6 4.4 4.4 0.000 .0 0 
Hemlock A 23171.7 7406.0 1B.1 1B.1 0.000 .0 0 
Hemlock A 231B9.B 7424.1 5.4 5.4 0.000 .0 0 
Hemlock Al 23195.2 7429.5 26.9 22.0 0.000 .0 0 
HemlockA2 23222.1 7456.4 6.7 6.7 0.000 .0 0 

7 

(f) 
() 

t. 



Client BlueCrest Energy 
Well Cosmo State 1 Scbl11Dberger 
Formation Hemlock 

Zone Data (Stage 2) 

Zone Data Fracture Plane 1 

Formation Mechanical Properties 

Zone Name Top TVD Zone Frac lnsitu Young's Poisson's Toughness 
(ft) Height Grad. Stress Modulus Ratio (psi.in0.5) 

(ft} (psi/ ft) (psi) (psi) 

Star BF 6930.7 6.5 0.766 5311 l.710E+6 0.27 1000 
Star BF 6937.2 50.0 0.737 5131 2.031E+6 0.23 1200 
Star BE 6987.2 49.0 0.775 5434 1.942E+6 0.27 1200 
Star BE 7036.2 4.5 0.773 5441 1.461E+6 0.29 700 
Star BE 7040.7 10.5 0.799 5630 1.754E+6 0.30 1200 
Star SD 7051.2 7.7 0.816 5757 1.139E+6 0.34 1000 
Star BC 7058.9 11.4 0.766 5411 1.699E+6 0.27 700 
Star BB 7070.3 35.3 0.747 5295 1.816E+6 0.25 700 
Star BA 7105.6 45.0 0.768 5474 1.944E+6 0.26 1200 

Hemlock 7150.6 51.2 0.770 5526 l.944E+6 0.26 1200 
Hemlock A 7201.8 12.0 0.769 5543 1.581 E+6 0.28 700 
Hemlock A 7213.8 3.5 0.794 5729 1.922E+6 0.29 1200 
Hemlock A 7217.3 8.4 0.730 5272 1.691 E+6 0.24 700 
Hemlock A 7225.7 12.1 0.733 5301 1.894E+6 0.24 1200 
Hemlock A 7237.8 4.4 0.779 5640 2.348E+6 0.26 2400 
Hemlock A 7242.2 18.1 0.754 5467 2.023E+6 0.25 1200 
Hemlock A 7260.3 5.4 0.756 5491 2.342E+6 0.24 1200 
Hemlock Al 7265.7 26.9 0.729 5306 1.766E+6 0.24 700 
HemlockA2 7292.6 6.7 0.791 5771 2.360E+6 0.26 1200 
HemlockA2 7299.3 5.8 0.735 5367 1.742E+6 0.25 700 
HemlockA2 7305.1 3.5 0.752 5495 2.088E+6 0.24 1200 
HemlockA2 7308.6 14.2 0.747 5465 1.884E+6 0.25 700 
HemlockA2 7322.8 2.9 0.677 4959 2.201 E+6 0.16 1200 
HemlockA2 7325.7 11.5 0.687 5037 2.076E+6 0.18 1200 
Hemlock B 7337.2 18.9 0.746 5481 2.034E+6 0.24 1800 

Horiz. Hemlock Bl 7356.1 4.5 0.719 5291 2.054E+6 0.21 2400 
Horiz. Hemlock Bl 7360.6 7.4 0.684 5037 2.002E+6 0.18 1200 
Horiz. Hemlock Bl 7368.0 6.2 0.763 5624 2.119E+6 0.26 1000 
Horiz. Hemlock Bl 7374.2 9.8 0.778 5741 2.006E+6 0.27 1000 
Horiz. Hemlock Bl 7384.0 7.8 0.770 5689 l .982E+6 0.27 1800 
Horiz. Hemlock Bl 7391.8 13.1 0.765 5660 1.788E+6 0.27 1200 
Horiz. Hemlock Bl 7404.9 8.1 0.785 5816 1.938E+6 0.28 1000 
Horiz. Hemlock Bl 7413.0 7.1 0.715 5303 2.147E+6 0.20 700 
Horiz. Hemlock Bl 7420.1 39.5 0.659 4903 2.022E+6 0.15 1200 
Horiz. Hemlock Bl 7459.6 5.9 0.720 5373 3.196E+6 0.17 1000 

Hemlock C 7465.5 11.6 0.747 5581 2.231E+6 0.24 1000 
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Client BlueCrest Energy 
Well Cosmo State 1 
Formation Hemlock 

Formation Transmissibilitv Properties 

Zone Name Top TVD Net Perm 
(ft) Height (md) 

(ft) 

Star SF 6930.7 2.0 1.000 
Star SF 6937.2 50.0 1.000 
Star SE 69S7.2 4S.O 1.000 
Star SE 7036.2 4.0 2.000 
Star SE 7040.7 10.4 5.000 
Star SD 7051 .2 7.7 1.000 
Star SC 705S.9 S.O 2.000 
Star SB 7070.3 30.0 2.000 
Star SA 7105.6 45.0 5.000 

Hemlock 7150.6 51.2 10.000 
Hemlock A 7201.S 9.0 3.000 
Hemlock A 7213.S 3.5 3.000 
Hemlock A 7217.3 6.0 3.000 
Hemlock A 7225.7 12.1 10.000 
Hemlock A 7237.S 4.4 3.000 
Hemlock A 7242.2 1S.1 10.000 
Hemlock A 7260.3 5.4 3.000 
Hemlock Al 7265.7 22.0 3.000 
HemlockA2 7292.6 6.7 3.000 
Hemlock A2 7299.3 4.5 3.000 
Hemlock A2 7305.1 3.5 3.000 
Hemlock A2 730S.6 11.0 3.000 
Hemlock A2 7322.S 2.9 3.000 
HemlockA2 7325.7 11.5 10.000 
Hemlock B 7337.2 lS.9 2.000 

Horiz. Hemlock Bl 7356.1 4.5 3.000 
Horiz. Hemlock B 1 7360.6 7.4 10.000 
Horiz. Hemlock Bl 736S.O 2.0 2.000 
Horiz. Hemlock Bl 7374.2 1.0 0.001 
Horiz. Hemlock Bl 73S4.0 2.0 2.000 
Horiz. Hemlock B 1 7391 .S 13.1 10.000 
Horiz. Hemlock Bl 7404.9 2.0 2.000 
Horiz. Hemlock B 1 7413.0 5.5 3.000 
Horiz. Hemlock Bl 7420.1 39.5 10.000 
Horiz. Hemlock Bl 7459.6 0.5 0.001 

Hemlock C 7465.5 5.0 0.200 
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Porosity 
(%) 

10.5 
11 .1 
9.7 
9.9 
10.5 
4.9 
9.4 
10.1 
11.5 
12.S 
12.S 
5.9 
10.4 
13.1 
4.3 

11 .6 
5.3 
11.0 
S.9 
10.6 
6.2 
10.4 
5.7 
12.6 
4.3 
3.0 
11.7 
7.9 
3.0 
1.9 
9.9 
5.9 
6.7 
11 .9 
4.4 
6.6 

Res. 
Pressure 

(psi) 

3247 
3262 
32S7 
3300 
3304 
330S 
3313 
3325 
335S 
33S5 
33S5 
33S9 
3392 
339S 
3402 
3407 
3413 
3421 
3430 
3433 
3435 
3440 
3444 
344S 
3455 
3461 
3464 
346S 
3472 
3476 
34S2 
34S7 
3491 
3502 
3514 
351S 

Scblamberger 
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Client 

Well 

BlueCrest Energy 
Cosmo State 1 Scbl1111berger 

Formation Hemlock 

Propped Fracture Schedule (Stage 2) 

Pumping Schedule 

The following is the Pumping Schedule to achieve a propped fracture half-length (X,) of 258.6 ft with an 
average conductivity (K,w) of 3671 md.ft. 

Job Description 
Step Pump Fluid Name Step Fluid Gel Prop. Prop. 
Name Rate Volume Cone. Type and Mesh Cone . 

(bbl/min) (bbl) (lb/mg al) (PPA) 
PAO 28.0 YF125ST 400 25.0 0.00 

1.0 PPA 28.0 YF125ST 96 25.0 Carbol ite 16/20 1.00 
2.0 PPA 28.0 YF125ST 115 25.0 Carbo Lite 16/20 2.00 
3.0 PPA 28.0 YF125ST 110 25.0 Carbolite 16/20 3.00 
4.0 PPA 28.0 YF125ST 149 25.0 Carbolite 16/20 4.00 
5.0 PPA 28.0 YF125ST 144 25.0 Carbolite 16/20 5.00 
6.0 PPA 28.0 YF125ST 139 25.0 Carbolite 16/20 6.00 
7.0 PPA 28.0 YF125ST 153 25.0 Carbolite 16/20 7.00 
8.0 PPA 28.0 YF125ST 119 25.0 Carbolite 16/20 8.00 
Flush 28.0 YF125ST 313 25.0 0.00 

Please note that this pumping schedule is under-displaced by 5.0 bbl. 

Fluid Totals 
1737 bbl of YF125ST 

Pro pant Totals 
2025001b of Carbolite 16/20 

Pad Percentages 
% PAO Clean I 28.1 
% PAO Dirty I 24.5 

Job Execution 
Step Step Cum. Fluid Step Cum. Step Cum. Avg. Step 

Name Fluid Volume Slurry Slurry Prop Prop. Surface Time 
Volume (bbl) Volume Volume (lb) (lb) Pressure (min) 

(bbl) (bbl) (bbl) (psi) 
PAD 400 400 400.0 400.0 0 0 5523 14.3 

1.0 PPA 96 496 100.0 500.0 4024 4024 5520 3.6 
2.0 PPA 115 611 125.0 625.0 9655 13679 5475 4.5 
3.0 PPA 110 721 125.0 750.0 13922 27601 5504 4.5 
4.0 PPA 149 870 175.0 925.0 25020 52621 5740 6.3 
5.0 PPA 144 1014 175.0 1100.0 30152 82773 6077 6.3 
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Cum. 
Time 
(min) 

14.3 
17.9 
22.3 
26.8 
33.0 
39.3 



Client BlueCrest Energy 
Well Cosmo State 1 
Formation Hemlock 

Job Execution 
Step Step Cum. Fluid Step Cum. Step 
Name Fluid Volume Slurry Slurry Prop 

Volume (bbl) Volume Volume (lb) 
(bbl) (bbl) (bbl) 

6.0 PPA 139 1152 175.0 1275.0 34928 
7.0 PPA 153 1305 200.0 1475.0 45011 
8.0 PPA 119 1424 160.0 1635.0 39819 

Flush 313 1737 313.4 1948.4 0 
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Cum. 
Prop. 
(lb) 

117701 
162712 
202531 
202531 

Scbl1111berger 

Avg. Step Cum. 
Surface Time Time 
Pressure (min) (min) 

(psi) 
6380 6.3 45.5 
6684 7.1 52.7 
6927 5.7 58.4 
6717 11 .2 69.6 

(/) 
r 

cr 
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Client BlueCrest Energy 
Well Cosmo State 1 Schlumberger 
Formation Hemlock 

Propped Fracture Simulation (Stage 2) 

The following are the results of the computer simulation of this Fracturing Proposal using a Pseudo 3-0 
Vertical model. Effective Conductivity and Effective Fed are calculated based on perforated intervals with 
positive net heights. 

Stage 2 MD _____ ·-·------ -----------................. 22343.0 ft 
Initial Fracture Top TVD_·-··----·-··----------· 7070.3 ft 
Initial Fracture Bottom TVD _____ ·------------· 7105.6 ft 
Propped Fracture Half-Length_·· ··-· ···- ·--· 258.6 ft 
Average Propped Width ___ ··--- ---- --·-----··- 0.192 in 
Max Surface Pressure _____ ·---·--------·----··· 8151 psi 

Simulation Results by Fracture Segment 
From To Prop. Cone. Propped Propped Frac. Frac. Fracture 

(ft) (ft) at End of Width Height Prop. Gel Cone. Conductivity 
Pumping (in) (ft) Cone. (lb/mg al) (md.ft) 

(PPA) (lb/ft2) 
0.0 64.6 8.7 0.312 204.0 2.76 297.9 6775 
64.6 129.3 8.6 0.274 257.4 2.49 332.8 5618 
129.3 193.9 6.2 0.179 167.0 1.71 439.7 3257 
193.9 258.6 1.1 0.060 91.6 0.72 1020.8 768 
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Client 

Well 

BlueCrest Energy 
Cosmo State 1 

Formation Hemlock 

Scblumber1er 

Fracture Geometry Data Per Zone for Production Prediction 

Zone Name Top Top Gross Net Fracture Fracture Fracture 
MD TVD Height Height Width Length Conductivity 
(ft) (ftl (ft) (in) (ft) (md.ft) 

Star 8F 13855.2 6930.7 6.5 2.0 0.000 .0 0 
Star 8F 13873.7 6937.2 50.0 50.0 0.000 .0 0 
Star 8E 14032.5 6987.2 49.0 48.0 0.000 .0 0 
Star 8E 14237.6 7036.2 4.5 4.0 0.000 .0 0 
Star 8E 14261.2 7040.7 10.5 10.4 0.027 117.1 513 
Star 80 14322.2 7051.2 7.7 7.7 0.069 217.9 1258 
Star 8C 14374.3 7058.9 11.4 8.0 0.156 255.4 2846 
Star BB 14473. 7070.3 35.3 30.0 0.272 258.6 4917 

0 
Star BA 22871.3 7105.6 45.0 45.0 0.246 252.2 4515 
Hemlock 22916.3 7150.6 51.2 51 .2 0.179 199.7 3375 

Hemlock A 22967.5 7201 .8 12.0 9.0 0.132 146.6 2603 
Hemlock A 22979.5 7213.8 3.5 3.5 0.135 145.7 2690 
Hemlock A 22983.0 7217.3 8.4 6.0 0.142 145.7 2823 
Hemlock A 22991.4 7225.7 12.1 12.1 0.142 136.8 2824 
Hemlock A 23003.5 7237.8 4.4 4.4 0.133 127.0 2648 
Hemlock A 23007.9 7242.2 18.1 18.1 0.110 121 .2 2226 
Hemlock A 23026.0 7260.3 5.4 5.4 0.091 108.2 1897 
Hemlock Al 23031.4 7265.7 26.9 22.0 0.078 99.6 1621 
Hemlock A2 23058.3 7292.6 6.7 6.7 0.051 90.4 1085 
HemlockA2 23065.0 7299.3 5.8 4.5 0.045 75.8 955 
HemlockA2 23070.8 7305.1 3.5 3.5 0.039 75.8 829 
HemlockA2 23074.3 7308.6 14.2 11.0 0.034 75.8 723 
HemlockA2 23088.5 7322.8 2.9 2.9 0.028 75.8 606 
Hemlock A2 23091 .4 7325.7 11.5 11.5 0.017 42.6 373 
Hemlock B 23102.9 7337.2 18.9 18.9 0.010 7.9 213 

Horiz. Hemlock Bl 23121 .8 7356.1 4.5 4.5 0.000 .0 0 
Horiz. Hemlock Bl 23126.3 7360.6 7.4 7.4 0.000 .0 0 
Horiz. Hemlock Bl 23133.7 7368.0 6.2 2.0 0.000 .0 0 
Horiz. Hemlock Bl 23139.9 7374.2 9.8 1.0 0.000 .0 0 
Horiz. Hemlock Bl 23149.7 7384.0 7.8 2.0 0.000 .0 0 
Horiz. Hemlock Bl 23157.5 7391 .8 13.1 13.1 0.000 .0 0 
Horiz. Hemlock B 1 23170.6 7404.9 8.1 2.0 0.000 .0 0 
Horiz. Hemlock B 1 23178.7 7413.0 7.1 5.5 0.000 .0 0 
Horiz. Hemlock B 1 23185.8 7420.1 39.5 39.5 0.000 .0 0 
Horiz. Hemlock Bl 23225.3 7459.6 5.9 .5 0.000 .0 0 

Hemlock C 23231 .2 7465.5 11.6 5.0 0.000 .0 0 
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Client BlueCrest Energy 
Well Cosmo State 1 Scblmn~erger 
Formation Hemlock 

Zone Data (Stage 3) 

Zone Data Fracture Plane 1 

Formation Mechanical Properties 

Zone Name Top TVD Zone Frac lnsitu Young's Poisson's Toughness 
(ft) Height Grad. Stress Modulus Ratio (psi.in0.5) 

(ft) (psi/ft) (psi) (psi) 

Star BF 6940.7 6.5 0.766 5319 1.710E+6 0.27 1000 
Star BF 6947.2 50.0 0.737 5139 2.031 E+6 0.23 1200 
Star BE 6997.2 49.0 0.775 5442 1.942E+6 0.27 1200 
Star BE 7046.2 4.5 0.773 544B 1.461E+6 0.29 700 
Star BE 7050.7 10.5 0.799 563B 1.754E+6 0.30 1200 
Star BD 7061.2 7.7 O.B16 5765 1.139E+6 0.34 1000 
Star BC 706B.9 11 .4 0.766 5419 1.699E+6 0.27 700 
Star BB 7080.3 35.3 0.747 5302 1.816E+6 0.25 700 
Star SA 7115.6 45.0 0.76B 54B2 1.944E+6 0.26 1200 

Hemlock 7160.6 51.2 0.770 5533 1.944E+6 0.26 1200 
Hemlock A 7211 .B 12.0 0.769 5550 1.5B1E+6 0.2B 700 
Hemlock A 7223.B 3.5 0.794 5737 1.922E+6 0.29 1200 
Hemlock A 7227.3 B.4 0.730 5279 1.691 E+6 0.24 700 
Hemlock A 7235.7 12.1 0.733 530B 1.B94E+6 0.24 1200 
Hemlock A 7247.B 4.4 0.779 564B 2.34BE+6 0.26 2400 
Hemlock A 7252.2 1B.1 0.754 5475 2.023E+6 0.25 1200 
Hemlock A 7270.3 5.4 0.756 549B 2.342E+6 0.24 1200 
Hemlock Al 7275.7 26.9 0.729 5314 1.766E+6 0.24 700 
HemlockA2 7302.6 6.7 0.791 5779 2.360E+6 0.26 1200 
Hemlock A2 7309.3 5.B 0.735 5374 1.742E+6 0.25 700 
HemlockA2 7315.1 3.5 0.752 5502 2.0BBE+6 0.24 1200 
HemlockA2 731B.6 14.2 0.747 5472 1.BB4E+6 0.25 700 
HemlockA2 7332.B 2.9 0.677 4965 2.201E+6 0.16 1200 
HemlockA2 7335.7 11.5 0.6B7 5044 2.076E+6 O. lB 1200 
Hemlock B 7347.2 lB.9 0.746 54BB 2.034E+6 0.24 lBOO 

Horiz. Hemlock Bl 7366.1 4.5 0.719 529B 2.054E+6 0.21 2400 
Horiz. Hemlock B 1 7370.6 7.4 0.6B4 5044 2.002E+6 0.1B 1200 
Horiz. Hemlock Bl 737B.O 6.2 0.763 5632 2.119E+6 0.26 1000 
Horiz. Hemlock Bl 73B4.2 9.B 0.77B 5749 2.006E+6 0.27 1000 
Horiz. Hemlock Bl 7394.0 7.B 0.770 5696 1.9B2E+6 0.27 lBOO 
Horiz. Hemlock Bl 7401 .B 13.1 0.765 5667 1.7BBE+6 0.27 1200 
Horiz. Hemlock Bl 7414.9 B.1 0.7B5 5B24 1.93BE+6 0.2B 1000 
Horiz. Hemlock Bl 7423.0 7.1 0.715 5310 2.147E+6 0.20 700 
Horiz. Hemlock Bl 7430.1 39.5 0.659 4909 2.022E+6 0.15 1200 
Horiz. Hemlock Bl 7469.6 5.9 0.720 53BO 3.196E+6 0.17 1000 

Hemlock C 7475.5 11.6 0.747 55B9 2.231 E+6 0.24 1000 
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Client BlueCrest Energy 
Well Cosmo State 1 Scblmn~erger 
Formation Hemlock 

Horiz. Hemlock B 1 7054.3 2.0 2.000 5.9 3487 
Horiz. Hemlock B 1 7062.4 5.5 3.000 6.7 3491 
Horiz. Hemlock B 1 7069.5 39.5 10.000 11.9 3502 
Horiz. Hemlock B 1 7109.0 0.5 0.001 4.4 3514 

Hemlock C 7114.9 5.0 0.200 6.6 3518 
Horiz. Hemlock Cl 7126.5 9.0 3.000 9.2 3524 
Horiz. Hemlock C1 7138.7 18.3 10.000 12.4 3532 
Horiz. Hemlock C2 7157.0 3.0 0.500 8.7 3538 
Horiz. Hemlock C2 7161.0 8.0 10.000 11 .9 3541 

Hemlock C3 7169.0 4.5 5.000 10.1 3544 
Hemlock C3 7175.0 39.4 10.000 10.2 3556 
Hemlock D 7214.4 3.5 2.000 5.2 3567 
Hemlock D 7220.0 0.5 0.001 1.0 3570 
Hemlock D 7227.0 5.0 0.100 7.7 3575 
Hemlock 01 7240.0 0.1 0.001 6.9 3579 
Hemlock 01 7243.0 34.1 10.000 12.1 3589 
Hemlock 02 7277.1 3.0 3.000 4.9 3598 
Hemlock 03 7280.1 6.9 10.000 12.5 3601 
Hemlock 03 7287.0 2.0 2.000 10.9 3604 

SHALE 7292.0 0.5 0.001 6.2 3607 
West Foreland 7300.0 3.0 2.000 8.0 3610 
West Foreland 7306.3 12.0 3.000 13.2 3616 

Propped Fracture Schedule (Stage 10) 

Pumping Schedule 

The following is the Pumping Schedule to achieve a propped fracture half-length (X,) of 409.9 ft with an 
average conductivity (K,w) of 4030 md.ft. 

Job Description 

Step Pump Fluid Name Step Fluid Gel Prop. Prop. 
Name Rate Volume Cone. Type and Mesh Cone. 

(bbl/min) (bbl} (lb/mgal) (PPA) 
PAD 35.0 YF125ST 450 25.0 0.00 

1.0 PPA 35.0 YF125ST 153 25.0 Ca rbolite 16/20 1.00 
3.0 PPA 35.0 YF125ST 141 25.0 Ca rbolite 16/20 3.00 
5.0 PPA 35.0 YF125ST 181 25.0 Carbolite 16/20 5.00 
7.0 PPA 35.0 YF125ST 153 25.0 Carbolite 16/20 7.00 
9.0 PPA 35.0 YF125ST 143 25.0 Carbolite 16/20 9.00 
10.0 PPA 35.0 YF125ST 122 25.0 Carbolite 16/20 10.00 

Flush 35.0 YF125ST 261 25.0 0.00 
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Client BlueCrest Energy 
Well Cosmo State 1 
Formation Hemlock 

Fluid Totals 
1605 bbl of YF125ST 

Proppant Totals 
2125001b of Carbolite 16/20 

Pad Percentages 
% PAD Clean I 33.5 
% PAD Dirty I 28.8 

Job Execution 
Step Step Cum. Fluid Step Cum. Step 

Name Fluid Volume Slurry Slurry Prop 
Volume (bbl) Volume Volume (lb) 

(bbl) (bbl) (bbl) 
PAD 450 450 450.0 450.0 0 

1.0PPA 153 603 160.0 610.0 6438 
3.0 PPA 141 745 160.0 770.0 17820 
5.0 PPA 181 925 220.0 990.0 37905 
7.0 PPA 153 1078 200.0 1190.0 45011 
9.0 PPA 143 1222 200.0 1390.0 54237 
10.0 PPA 122 1344 175.0 1565.0 51 125 

Flush 261 1605 261.5 1826.5 0 
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Cum. 
Prop. 
(lb) 

0 
6438 
24259 
62164 
107175 
161412 
212537 
212537 

Scblnberger 

Avg. Step Cum. 
Surface Time Time 
Pressure (min) (min) 

(psi ) 
5709 12.9 12.9 
5698 4.6 17.4 
5733 4.6 22.0 
6318 6.3 28.3 
7125 5.7 34.0 
7639 5.7 39.7 
7888 5.0 44.7 
7301 7.5 52.2 
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Client 

Well 

BlueCrest Energy 
Cosmo State 1 

Formation Hemlock 

Propped Fracture Simulation (Stage 10) 

Scbl11nurger 

The following are the results of the computer simulation of this Fracturing Proposal using a Pseudo 3-0 
Vertical model. Effective Conductivity and Effective Fed are ca lculated based on perforated intervals with 
positive net heights. 

Stage 10 MD ....................................... ..18343.0 ft 
Initial Fracture Top TVD ............. ........... 7069.5 ft 
Initial Fracture Bottom TVD ................... 7109.0 ft 
Propped Fracture Half-Length ............... 409.9 ft 
Average Propped Width ........................ 0.178 in 
Max Surface Pressure .......................... 8375 psi 

Simulation Results by Fracture Segment 
From To Prop. Cone. Propped Propped Free. Free. Fracture 

(ft) (ft) at End of Width Height Prop. Gel Cone. Conductivity 
Pumping (in) (ft) Cone. (lb/mg al) (md.ft) 

(PPA) (lb/ft2} 
0.0 102.5 10.9 0.229 107.9 2.02 300.8 5425 

102.5 204.9 9.8 0.202 163.4 1.80 318.0 4664 
204.9 307.4 8.9 0.169 151.6 1.52 320.5 3807 
307.4 409.9 3.5 0.129 93.3 1.14 412.5 2603 
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Client 

Well 

81ueCrest Energy 
Cosmo State 1 

Formation Hemlock 

Scbl1111berger 

Fracture Geometry Data Per Zone for Production Prediction 

Zone Name Top Top Gross Net Fracture Fracture Fracture 
MD TVD Height Height Width Length Conductivity 
(ft) (ft) (ft) (in) (ft) (md.ft) 

Star BE 13216.3 66B5.6 4.5 4.0 0.000 .0 0 
Star BE 1322B.O 6690.1 10.5 10.5 0.000 .0 0 
Star BO 13255.2 6700.6 7.7 7.7 0.000 .0 0 
Star BC 13275.2 670B.3 11.4 B.O 0.000 .0 0 
Star B8 13304.B 6719.7 35.3 30.0 0.000 .0 0 
Star BA 13396.4 6755.0 45.0 45.0 0.000 .0 0 
Hemlock 13513.1 6BOO.O 51.2 51.2 0.000 .0 0 

Hemlock A 13645.9 6B51.2 12.0 9.0 0.000 .0 0 
Hemlock A 13677.1 6B63.2 3.5 3.5 0.000 .0 0 
Hemlock A 136B6.2 6B66.7 B.4 6.0 0.000 .0 0 
Hemlock A 1370B.O 6B75.1 12.1 12. 1 0.000 .0 0 
Hemlock A 13739.4 6BB7.2 4.4 4.4 0.000 .0 0 
Hemlock A 13750.B 6B91.6 lB.1 lB. 1 0.000 .0 0 
Hemlock A 13797.9 6909.7 5.4 5.4 0.000 .0 0 
Hemlock Al 13B12.3 6915.1 26.9 22.0 0.000 .0 0 
HemlockA2 13BB7.6 6942.0 6.7 6.7 0.000 .0 0 
HemlockA2 13907.4 694B.7 5.B 4.5 0.000 .0 0 
HemlockA2 13925.0 6954.5 3.5 3.5 0.000 .0 0 
HemlockA2 13935.B 695B.O 14.2 11.0 0.000 .0 0 
HemlockA2 139B1.2 6972.2 2.9 2.9 0.000 .0 0 
HemlockA2 13990.B 6975.1 11 .5 11.5 0.000 .0 0 
Hemlock 8 14030.3 6986.6 lB.9 18.9 0.000 .0 0 

Horiz. Hemlock 81 14100.B 7005.5 4.5 4.5 0.000 .0 0 
Horiz. Hemlock 81 14118.B 7010.0 7.4 7.4 0.000 .0 0 
Horiz. Hemlock 81 14149.8 7017.4 6.2 2.0 0.000 .0 0 
Horiz. Hemlock 81 14177.1 7023.6 9.8 1.0 0.000 11.4 0 
Horiz. Hemlock 81 14223.5 7033.4 7.8 2.0 0.002 B7.0 38 
Horiz. Hemlock 81 14264.0 7041 .2 13.1 13. 1 0.021 260.4 472 
Horiz. Hemlock 81 14342.3 7054.3 B.1 2.0 0.079 368.8 1780 
Horiz. Hemlock Bl 14401.0 7062.4 7.1 5.5 0.171 403.5 3B22 
Horiz. Hemlock 81 14464. 7069.5 39.5 39.5 0.322 409.9 7173 

7 
Horiz. Hemlock Bl 22B74.7 7109.0 5.9 .5 0.256 409.9 5745 

Hemlock C 22B80.6 7114.9 11.6 5.0 0.193 401.4 4336 
Horiz. Hemlock Cl 22892.2 7126.5 12.2 9.0 O.lBO 385.4 

. 
4048 

Horiz. Hemlock Cl 22904.4 7138.7 18.3 18.3 0.213 365.6 4784 
Horiz. Hemlock C2 22922.7 7157.0 4.0 3.0 0.lBO 348.B 4066 
Horiz. Hemlock C2 22926.7 7161.0 8.0 B.O 0.1 41 342.5 3214 

Hemlock C3 22934.7 7169.0 6.0 4.5 0.114 334.5 261B 
Hemlock C3 22940.7 7175.0 39.4 39.4 0.071 315.1 1624 
Hemlock D 229BO. 1 7214.4 5.6 3.5 0.008 234.7 183 
Hemlock D 229B5.7 7220.0 7.0 .5 0.001 12B.5 30 
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Client BlueCrest Energy 
Well Cosmo State 1 
Formation Hemlock 

Hemlock 0 22992.7 7227.0 13.0 
Hemlock 01 23005.7 7240.0 3.0 
Hemlock 01 23008.7 7243.0 34.1 
Hemlock 02 23042.8 7277.1 3.0 
Hemlock 03 23045.8 7280.1 6.9 
Hemlock 03 23052.7 7287.0 5.0 

SHALE 23057.7 7292.0 8.0 
West Foreland 23065.7 7300.0 6.3 
West Foreland 23072.0 7306.3 15.6 
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Client 

Well 

BlueCrest Energy 
Cosmo State 1 

Formation Hemlock 

Zone Data (Stage 11 I 

Zone Name Top TVD 
(ft) 

Star SF 66SS.2 
Star SF 6694.7 
Star SE 6744.7 
Star SE 6793.7 
Star SE 679S.2 
Star SD 6SOS.7 
Star SC 6S16.4 
Star SB 6S27.S 
Star SA 6S63.1 

Hemlock 690S.1 
Hemlock A 6959.3 
Hemlock A 6971.3 
Hemlock A 6974.S 
Hemlock A 69S3.2 
Hemlock A 6995.3 
Hemlock A 6999.7 
Hemlock A 7017.S 
Hemlock A1 7023.2 
Hemlock A2 7050.1 
HemlockA2 7056.S 
HemlockA2 7062.6 
HemlockA2 7066.1 
Hemlock A2 70S0.3 
Hemlock A2 70S3.2 
Hemlock B 7094.7 

Horiz. Hemlock Bl 7113.6 
Horiz. Hemlock Bl 711S.1 
Horiz. Hemlock Bl 7125.5 
Horiz. Hemlock Bl 7131.7 
Horiz. Hemlock B 1 7141.5 
Horiz. Hemlock B 1 7149.3 
Horiz. Hemlock Bl 7162.4 
Horiz. Hemlock Bl 7170.5 
Horiz. Hemlock Bl 7177.6 
Horiz. Hemlock 81 7217.1 

Hemlock C 7223.0 

Scblmnberger 

Formation Mechanical Properties 

Zone Frac lnsitu Young's Poisson's Toughness 
Height Grad. Stress Modulus Ratio (psi.in0.51 

(ft) (psi/ft) (psi) (psi) 

6.5 0.766 5126 1.710E+6 0.27 1000 
50.0 0.737 4952 2.031E+6 0.23 1200 
49.0 0.775 5246 1.942E+6 0.27 1200 
4.5 0.773 5253 1.461 E+6 0.29 700 
10.5 0.799 5436 1.754E+6 0.30 1200 
7.7 O.S16 5559 1.139E+6 0.34 1000 
11.4 0.766 5226 1.699E+6 0.27 700 
35.3 0.747 5114 1.S16E+6 0.25 700 
45.0 0.76S 52SS 1.944E+6 0.26 1200 
51 .2 0.770 5339 1.944E+6 0.26 1200 
12.0 0.769 5356 1.5S1 E+6 0.2S 700 
3.5 0.794 5537 1.922E+6 0.29 1200 
S.4 0.730 5095 1.691 E+6 0.24 700 
12.1 0.733 5123 1.S94E+6 0.24 1200 
4.4 0.779 5451 2.34SE+6 0.26 2400 
lS.1 0.754 52S5 2.023E+6 0.25 1200 
5.4 0.756 5307 2.342E+6 0.24 1200 

26.9 0.729 5130 1.766E+6 0.24 700 
6.7 0.791 5579 2.360E+6 0.26 1200 
5.S 0.735 51S9 1.742E+6 0.25 700 
3.5 0.752 5312 2.0SSE+6 0.24 1200 
14.2 0.747 52S4 1.SS4E+6 0.25 700 
2.9 0.677 4794 2.201E+6 0.16 1200 
11.5 0.6S7 4S70 2.076E+6 0.1S 1200 
lS.9 0.746 5300 2.034E+6 0.24 lSOO 
4.5 0.719 5116 2.054E+6 0.21 2400 
7.4 0.6S4 4S71 2.002E+6 O.lS 1200 
6.2 0.763 5439 2.119E+6 0.26 1000 
9.S 0.77S 5552 2.006E+6 0.27 1000 
7.S 0.770 5502 1.9S2E+6 0.27 1SOO 
13.1 0.765 5474 1.7SSE+6 0.27 1200 
S.1 0.7S5 5626 1.93SE+6 0.2S 1000 
7.1 0.715 5129 2.147E+6 0.20 700 

39.5 0.659 4743 2.022E+6 0.15 1200 
5.9 0.720 519S 3.196E+6 0.17 1000 

11 .6 0.747 5400 2.231 E+6 0.24 1000 
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Client BlueCrest Energy 
Well Cosmo State 1 ScbllBlberger 
Formation Hemlock 

Formation Transmissibilitv Properties 

Zone Name Top TVD Net Perm Porosity Res. 
(ft) Height (md) (%) Pressure 

(ft) (psi) 

Star SF 66SS.2 2.0 1.000 10.5 3247 
Star SF 6694.7 50.0 1.000 11 .1 3262 
Star SE 6744.7 4S.O 1.000 9.7 32S7 
Star SE 6793.7 4.0 2.000 9.9 3300 
Star SE 679S.2 10.4 5.000 10.5 3304 
Star SO 6BOB.7 7.7 1.000 4.9 330B 
Star BC 6B16.4 S.O 2.000 9.4 3313 
Star SB 6B27.B 30.0 2.000 10.1 3325 
Star BA 6B63.1 45.0 5.000 11.5 335B 

Hemlock 690B.1 51 .2 10.000 12.B 33B5 
Hemlock A 6959.3 9.0 3.000 12.B 33B5 
Hemlock A 6971.3 3.5 3.000 5.9 33B9 
Hemlock A 6974.B 6.0 3.000 10.4 3392 
Hemlock A 69B3.2 12.1 10.000 13.1 339S 
Hemlock A 6995.3 4.4 3.000 4.3 3402 
Hemlock A 6999.7 lS.1 10.000 11.6 3407 
Hemlock A 7017.B 5.4 3.000 5.3 3413 
Hemlock Al 7023.2 22.0 3.000 11 .0 3421 
HemlockA2 7050.1 6.7 3.000 B.9 3430 
Hemlock A2 7056.S 4.5 3.000 10.6 3433 
Hemlock A2 7062.6 3.5 3.000 6.2 3435 
HemlockA2 7066.1 11.0 3.000 10.4 3440 
Hemlock A2 70B0.3 2.9 3.000 5.7 3444 
Hemlock A2 70S3.2 11.5 10.000 12.6 344B 
Hemlock B 7094.7 lB.9 2.000 4.3 3455 

Horiz. Hemlock Bl 7113.6 4.5 3.000 3.0 3461 
Horiz. Hemlock Bl 71 lB.1 7.4 10.000 11.7 3464 
Horiz. Hemlock Bl 7125.5 2.0 2.000 7.9 346S 
Horiz. Hemlock B 1 7131.7 1.0 0.001 3.0 3472 
Horiz. Hemlock Bl 7141.5 2.0 2.000 1.9 3476 
Horiz. Hemlock Bl 7149.3 13.1 10.000 9.9 34B2 
Horiz. Hemlock B 1 7162.4 2.0 2.000 5.9 34S7 
Horiz. Hemlock B 1 7170.5 5.5 3.000 6.7 3491 
Horiz. Hemlock Bl 7177.6 39.5 10.000 11.9 3502 
Horiz. Hemlock Bl 7217.1 0.5 0.001 4.4 3514 

Hemlock C 7223.0 5.0 0.200 6.6 351B 

70 



Client BlueCrest Energy 
Well Cosmo State 1 Scblum ~erger 
Formation Hemlock 

Propped Fracture Schedule (Stage 11) 

Pumping Schedule 

The following is the Pumping Schedule to achieve a propped fracture ha lf-length (X1 I of 364.4 ft with an 
average conductivity (K1w I of 4411 md.ft. 

Job Description 
Step Pump Fluid Name Step Fluid Gel Prop. Prop. 
Name Rate Volume Cone. Type and Mesh Cone. 

(bbl/min) (bbl) (lb/mg al) (PPAI 
PAD 35.0 YF125ST 450 25.0 0.00 

1.0 PPA 35.0 YF125ST 153 25.0 Carbolite 16/20 1.00 
3.0 PPA 35.0 YF125ST 141 25.0 Carbolite 16/20 3.00 
5.0 PPA 35.0 YF125ST 181 25.0 Carbolite 16/20 5.00 
7.0 PPA 35.0 YF125ST 153 25.0 Carbolite 16/20 7.00 
9.0 PPA 35.0 YF125ST 143 25.0 Carbolite 16/20 9.00 
10.0 PPA 35.0 YF125ST 122 25.0 Carbolite 16/20 10.00 

Flush 35.0 YF125ST 254 25.0 0.00 

Fluid Totals 
1598 bbl of YF125ST 

Prop ant Totals 
2125001b of Carbolite 16/20 

Pad Percentages 
% PAD Clean I 33.5 
% PAD Dirty I 28.8 

Job Execution 
Step Step Cum. Fluid Step Cum. Step Cum. Avg. Step 
Name Fluid Volume Slurry Slurry Prop Prop. Surface Time 

Volume (bbl} Volume Volume (lb) (lb) Pressure (mini 
(bbll (bbl) (bbl} (psi) 

PAD 450 450 450.0 450.0 0 0 5800 12.9 
1.0 PPA 153 603 160.0 610.0 6438 6438 5768 4.6 
3.0 PPA 141 745 160.0 770.0 17820 24259 5835 4.6 
5.0 PPA 181 925 220.0 990.0 37905 62164 6389 6.3 
7.0 PPA 153 1078 200.0 1190.0 45011 107175 7100 5.7 
9.0 PPA 143 1222 200.0 1390.0 54237 161412 7590 5.7 
10.0 PPA 122 1344 175.0 1565.0 51125 212537 7835 5.0 

Flush 254 1598 254.4 1819.4 0 212537 7303 7.3 
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Client BlueCrest Energy 
Well Cosmo State 1 Scblnberger 
Formation Hemlock 

Propped Fracture Simulation (Stage 11) 

The following are the results of the computer simulation of this Fracturing Proposal using a Pseudo 3-D 
Verti cal model. Effective Conductivity and Effective Fed are calculated based on perforated intervals with 
positive net heights. 

Stage 11 MD ....................................... ..17843.0 ft 
Initial Fracture Top TVD ........................ 7080.3 ft 
Initial Fracture Bottom TVD ................... 7083.2 ft 
Propped Fracture Half-Length ............... 364.4 ft 
Average Propped Width ....................... 0.193 in 
Max Surface Pressure .......................... 8252 psi 

Simulation Results by Fracture Segment 
From To Prop. Cone. Propped Propped Frac. Frac. Fracture 
{ft) {ft) at End of Width Height Prop. Gel Cone. Conductivity 

Pumping lin) {ft) Cone. {lb/mg al) {md.ft) 
{PPA) {lb/ft2) 

0.0 91.1 10.7 0.241 121.4 2.14 302.0 5614 
91.1 182.2 9.7 0.249 170.8 2.20 283.3 5721 
182.2 273.3 8.5 0.238 146.5 2.14 276.8 5672 
273.3 364.4 1.6 0.058 72.5 0.56 857.8 786 
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Client BlueCrest Energy 
Well Cosmo State 1 Sclll11berger 
Formation Hemlock 

Fracture Geometry Data Per Zone for Production Prediction 

Zone Name Top Top Gross Net Fracture Fracture Fracture 
MD TVD Height Height Width Length Conductivity 
(ft) (ft) (ft} (in) (ft) (md.ft) 

Star SF 13223.0 66SS.2 6.5 2.0 0.000 .0 0 
Star SF 13239.9 6694.7 50.0 50.0 0.000 .0 0 
Star SE 13369.6 6744.7 49.0 4S.O 0.000 .0 0 
Star SE 13496.S 6793.7 4.5 4.0 0.000 .0 0 
Star SE 1350S.4 679S.2 10.5 10.4 0.000 .0 0 
Star SD 13535.7 6SOS.7 7.7 7.7 0.000 .0 0 
Star SC 13555.7 6S16.4 11.4 S.O 0.000 .0 0 
Star SB 135S5.2 6S27.S 35.3 30.0 0.000 .0 0 
Star SA 13676.S 6S63.1 45.0 45.0 0.000 .0 0 

Hemlock 13793.7 690S.1 51.2 51.2 0.012 93.5 271 
Hemlock A 13939.S 6959.3 12.0 9.0 0.034 166.3 S05 
Hemlock A 1397S.2 6971.3 3.5 3.5 0.060 lSS.1 1423 
Hemlock A 139S9.S 6974.S S.4 6.0 O.OS9 207.3 2103 
Hemlock A 1401S.4 69S3.2 12.1 12.1 0.117 226.7 27S2 
Hemlock A 14061.S 6995.3 4.4 4.4 0.126 237.5 2996 
Hemlock A 1407S.3 6999.7 lS.1 lS.1 0.142 251.5 3366 
Hemlock A 14151.5 7017.S 5.4 5.4 0.179 261.3 416S 
Hemlock Al 14175.3 7023.2 26.9 22.0 0.214 293.0 4930 
HemlockA2 14315.4 7050.1 6.7 6.7 0.21S 31S.O 49SS 
HemlockA2 14359.3 7056.S 5.S 4.5 0.235 332.0 5309 
HemlockA2 14402.6 7062.6 3.5 3.5 0.253 340.0 5644 
HemlockA2 14432.2 7066.1 14.2 11.0 0.2S4 361.1 62Sl 
Hemlock A2 1465S. 70S0.3 2.9 2.9 0.324 364.4 7039 

3 
HemlockA2 22S4S.9 70S3.2 11 .5 11 .5 0.322 364.4 697S 
Hemlock B 22S60.4 7094.7 lS.9 lS.9 0.253 356.6 5525 

Horiz. Hemlock Bl 22S79.3 7113.6 4.5 4.5 0.217 342.1 4723 
Horiz. Hemlock Bl 22SS3.S 71 lS.1 7.4 7.4 0.190 336.4 413S 
Horiz. Hemlock Bl 22891.2 7125.5 6.2 2.0 0.130 332.S 2S72 
Horiz. Hemlock Bl 22897.4 7131.7 9.S 1.0 0.067 319.6 1494 
Horiz. Hemlock 81 22907.2 7141.5 7.S 2.0 0.025 212.3 579 
Horiz. Hemlock Bl 22915.0 7149.3 13.l 13.1 0.006 107.0 130 
Horiz. Hemlock Bl 2292S.1 7162.4 S.1 2.0 0.000 12.9 0 
Horiz. Hemlock 81 22936.2 7170.5 7.1 5.5 0.000 .0 0 
Horiz. Hemlock 81 22943.3 7177.6 39.5 39.5 0.000 .0 0 
Horiz. Hemlock Bl 229S2.S 7217.1 5.9 .5 0.000 .0 0 

Hemlock C 229SS.7 7223.0 11 .6 5.0 0.000 .0 0 
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Client 

Well 

BlueCrest Energy 
Cosmo State 1 

Formation Hemlock 

Zone Data (Stage 12) 

Zone Name Top TVD 
(ft) 

Star BF 6767.0 
Star BF 6773.5 
Star BE 6B23.5 
Star BE 6B72.5 
Star BE 6B77.0 
Star BD 6BB7.5 
Star BC 6B95.2 
Star BB 6906.6 
Star BA 6941.9 

Hemlock 69B6.9 
Hemlock A 703B.1 
Hemlock A 7050.1 
Hemlock A 7053.6 
Hemlock A 7062.0 
Hemlock A 7074.1 
Hemlock A 7078.5 
Hemlock A 7096.6 
Hemlock Al 7102.0 
HemlockA2 712B.9 
HemlockA2 7135.6 
HemlockA2 7141 .4 
HemlockA2 7144.9 
Hemlock A2 7159.1 
Hemlock A2 7162.0 
Hemlock B 7173.5 

Horiz. Hemlock Bl 7192.4 
Horiz. Hemlock Bl 7196.9 
Horiz. Hemlock Bl 7204.3 
Horiz. Hemlock Bl 7210.5 
Horiz. Hemlock Bl 7220.3 
Horiz. Hemlock B 1 722B.1 
Horiz. Hemlock Bl 7241 .2 
Horiz. Hemlock Bl 7249.3 
Horiz. Hemlock Bl 7256.4 
Horiz. Hemlock B 1 7295.9 

Hemlock C 7301.8 

Scblm~erger 

Formation Mechanical Properties 

Zone Frac lnsitu Young's Poisson's Toughness 
Height Grad. Stress Modulus Ratio (psi.in0.5) 

(ft) (psi/ft) (psi) (psi) 

6.5 0.766 51B6 1.710E+6 0.27 1000 
50.0 0.737 5010 2.031 E+6 0.23 1200 
49.0 0.775 5307 1.942E+6 0.27 1200 
4.5 0.773 5314 1.461 E+6 0.29 700 
10.5 0.799 5499 1.754E+6 0.30 1200 
7.7 O.B16 5623 1.139E+6 0.34 1000 
11.4 0.766 52B6 1.699E+6 0.27 700 
35.3 0.747 5172 1.B16E+6 0.25 700 
45.0 0.76B 5349 1.944E+6 0.26 1200 
51.2 0.770 5400 1.944E+6 0.26 1200 
12.0 0.769 5417 1.5Bl E+6 0.2B 700 
3.5 0.794 5599 1.922E+6 0.29 1200 
B.4 0.730 5152 1.691 E+6 0.24 700 
12.1 0.733 51Bl 1.B94E+6 0.24 1200 
4.4 0.779 5512 2.34BE+6 0.26 2400 

18.1 0.754 5344 2.023E+6 0.25 1200 
5.4 0.756 5367 2.342E+6 0.24 1200 
26.9 0.729 5187 1.766E+6 0.24 700 
6.7 0.791 5642 2.360E+6 0.26 1200 
5.8 0.735 5247 1.742E+6 0.25 700 
3.5 0.752 5372 2.0BBE+6 0.24 1200 
14.2 0.747 5343 1.8B4E+6 0.25 700 
2.9 0.677 484B 2.201E+6 0.16 1200 

11.5 0.6B7 4924 2.076E+6 O.lB 1200 
lB.9 0.746 535B 2.034E+6 0.24 lBOO 
4.5 0.719 5173 2.054E+6 0.21 2400 
7.4 0.6B4 4925 2.002E+6 0.18 1200 
6.2 0.763 5499 2.119E+6 0.26 1000 
9.8 0.77B 5614 2.006E+6 0.27 1000 
7.B 0.770 5563 1.9B2E+6 0.27 lBOO 
13.1 0.765 5535 1.788E+6 0.27 1200 
B.1 0.785 56BB 1.93BE+6 0.28 1000 
7.1 0.715 51B6 2.147E+6 0.20 700 
39.5 0.659 4795 2.022E+6 0.15 1200 
5.9 0.720 5255 3.196E+6 0.17 1000 
11 .6 0.747 5459 2.231E+6 0.24 1000 
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Client 

Well 

BlueCrest Energy 
Cosmo State 1 

Formation Hemlock 

Formation Transmissibility Properties 

Zone Name Top TVD Net Perm 
(ft) Height (md) 

(ft) 

Star 8F 6767.0 2.0 1.000 
Star 8F 6773.5 50.0 1.000 
Star 8E 6B23.5 4B.O 1.000 
Star 8E 6B72.5 4.0 2.000 
Star BE 6B77.0 10.4 5.000 
Star 80 6BB7.5 7.7 1.000 
Star BC 6B95.2 B.O 2.000 
Star 8B 6906.6 30.0 2.000 
Star BA 6941 .9 45.0 5.000 
Hemlock 6986.9 51.2 10.000 

Hemlock A 7038.1 9.0 3.000 
Hemlock A 7050.1 3.5 3.000 
Hemlock A 7053.6 6.0 3.000 
Hemlock A 7062.0 12.1 10.000 
Hemlock A 7074.1 4.4 3.000 
Hemlock A 707B.5 18.1 10.000 
Hemlock A 7096.6 5.4 3.000 
Hemlock Al 7102.0 22.0 3.000 
HemlockA2 712B.9 6.7 3.000 
Hemlock A2 7135.6 4.5 3.000 
Hemlock A2 7141.4 3.5 3.000 
Hemlock A2 7144.9 11.0 3.000 
Hemlock A2 7159.1 2.9 3.000 
Hemlock A2 7162.0 11.5 10.000 
Hemlock B 7173.5 lB.9 2.000 

Horiz. Hemlock Bl 7192.4 4.5 3.000 
Horiz. Hemlock Bl 7196.9 7.4 10.000 
Horiz. Hemlock Bl 7204.3 2.0 2.000 
Horiz. Hemlock B 1 7210.5 1.0 0.001 
Horiz. Hemlock B 1 7220.3 2.0 2.000 
Horiz. Hemlock B 1 722B.1 13.1 10.000 
Horiz. Hemlock B 1 7241.2 2.0 2.000 
Horiz. Hemlock B 1 7249.3 5.5 3.000 
Horiz. Hemlock Bl 7256.4 39.5 10.000 
Horiz. Hemlock Bl 7295.9 0.5 0.001 

Hemlock C 7301.B 5.0 0.200 
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Porosity 
(%) 

10.5 
11.1 
9.7 
9.9 

10.5 
4.9 
9.4 
10.1 
11.5 
12.B 
12.8 
5.9 

10.4 
13.1 
4.3 
11 .6 
5.3 

11 .0 
8.9 
10.6 
6.2 
10.4 
5.7 
12.6 
4.3 
3.0 
11.7 
7.9 
3.0 
1.9 
9.9 
5.9 
6.7 
11.9 
4.4 
6.6 

Res. 
Pressure 

(psi ) 

3247 
3262 
3287 
3300 
3304 
330B 
3313 
3325 
335B 
3385 
3385 
33B9 
3392 
339B 
3402 
3407 
341 3 
3421 
3430 
3433 
3435 
3440 
3444 
344B 
3455 
3461 
3464 
346B 
3472 
3476 
3482 
34B7 
3491 
3502 
3514 
3518 

Scblamberger 

(/) 
r. 

=-c 
3 
u 
ct 

\ 

r .... 

.... 
c; 



Client BlueCrest Energy 
Well Cosmo State 1 Scblmnberger 
Formation Hemlock 

Propped Fracture Schedule (Stage 12) 

Pumping Schedule 

The following is the Pumping Schedule to achieve a propped fracture half-length (X,) of 247.2 ft with an 
average conductivity (K,w) of 4774 md.ft. 

Job Description 
Step Pump Fluid Name Step Fluid Gel Prop. Prop. 
Name Rate Volume Cone. Type and Mesh Cone. 

(bbl/min) (bbl) (lb/mg al) (PPA) 
PAD 35.0 YF125ST 450 25.0 0.00 

1.0 PPA 35.0 YF125ST 153 25.0 Carbolite 16/20 1.00 
3.0 PPA 35.0 YF125ST 141 25.0 Carbolite 16/20 3.00 
5.0 PPA 35.0 YF125ST 181 25.0 Carbolite 16/20 5.00 
7.0 PPA 35.0 YF125ST 153 25.0 Carbolite 16/20 7.00 
9.0 PPA 35.0 YF125ST 143 25.0 Carbo lite 16/20 9.00 
10.0 PPA 35.0 YF125ST 122 25.0 Carbolite 16/20 10.00 

Flush 35.0 YF125ST 247 25.0 0.00 

Fluid Totals 
1591 bbl of YF125ST 

Proppant Totals 
2125001b of Carbolite 16/20 

Pad Percentages 
% PAD Clean I 33.5 
% PAD Dirty I 28.8 

Job Execution 
Step Step Cum. Fluid Step Cum. Step Cum. Avg. Step 
Name Fluid Volume Slurry Slurry Prop Prop. Surface Time 

Volume (bbl) Volume Volume (lb) (lb) Pressure (min) 
(bbl) (bbl) (bbl) (psi) 

PAD 450 450 450.0 450.0 0 0 5763 12.9 
1.0 PPA 153 603 160.0 610.0 6438 6438 5707 4.6 
3.0 PPA 141 745 160.0 770.0 17820 24259 5769 4.6 
5.0 PPA 181 925 220.0 990.0 37905 62164 6358 6.3 
7.0 PPA 153 1078 200.0 1190.0 45011 107175 7034 5.7 
9.0 PPA 143 1222 200.0 1390.0 54237 161412 7463 5.7 
10.0 PPA 122 1344 175.0 1565.0 51125 212537 7699 5.0 

Fl ush 247 1591 247.3 1812.3 0 212537 7207 7.1 
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Client BlueCrest Energy 
Well Cosmo State 1 Schlumberger 
Formation Hemlock 

Propped Fracture Simulation (Stage 12) 

The following are the results of the computer simulation of this Fracturing Proposal using a Pseudo 3-D 
Vertical model. Effective Conductivity and Effective Fed are calculated based on perforated intervals with 
positive net heights. 

Stage 12 MD ......................................... 17343.0 ft 
Initial Fracture Top TVD ........................ 7078.5 ft 
Initial Fracture Bottom TVD ................... 7096.6 ft 
Propped Fracture Half-Length ............... 247.2 ft 
Average Propped Width ........................ 0.241 in 
Max Surface Pressure .......................... 8046 psi 

Simulation Results by Fracture Segment 
From To Prop. Cone. Propped Propped Frac. Frac. Fracture 
(ft) (ft) at End of Width Height Prop. Gel Cone. Conductivity 

Pumping (in) (ft) Cone. (lb/mg al) (md.ft) 
(PPA) (lb/ft2) 

0.0 61.8 11.0 0.250 183.4 2.23 320.2 5085 
61 .8 123.6 10.7 0.259 205.2 2.31 317.8 5081 
123.6 185.4 11.5 0.268 187.1 2.42 311.0 5244 
185.4 247.2 6.6 0.209 173.3 1.90 343.0 4319 
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Client BlueCrest Energy 
Well Cosmo State 1 Scblmn~erger 
Format ion Hemlock 

Fracture Geometry Data Per Zone for Production Prediction 

Zone Name Top Top Gross Net Fracture Fracture Fracture 
MD TVD Height Height Width Length Conductivity 
(f0 (ft) (ft) (in) (ft) (md.ft) 

Star 8F 13427.5 6767.0 6.5 2.0 0.000 .0 0 
Star 8F 13444.3 6773.5 50.0 50.0 0.000 .0 0 
Star BE 13574.1 6B23.5 49.0 4B.O 0.000 .0 0 
Star BE 13701.2 6B72.5 4.5 4.0 0.000 .0 0 
Star BE 13712.9 6B77.0 10.5 10.4 0.000 .0 0 
Star BD 13740.1 6BB7.5 7.7 7.7 0.000 .0 0 
Star BC 13760.1 6B95.2 11.4 B.O 0.000 .0 0 
Star BB 13789.7 6906.6 35.3 30.0 0.000 .0 0 
Star BA 13BB7.3 6941.9 45.0 45.0 0.000 .0 0 
Hemlock 14031.4 69B6.9 51 .2 51.2 0.044 126.9 865 

Hemlock A 14247.4 703B.1 12.0 9.0 0.113 183.7 2199 
Hemlock A 14315.4 7050.1 3.5 3.5 0.177 209.4 3447 
Hemlock A 14337.6 7053.6 8.4 6.0 0.216 246.6 4197 
Hemlock A 14397.8 7062.0 12.1 12.1 0.253 247.2 4926 
Hemlock A 1451B.O 7074.1 4.4 4.4 0.265 247.2 5152 
Hemlock A 14593. 7078.5 18.1 18.1 0.280 247.2 5445 

5 
Hemlock A 22B62.3 7096.6 5.4 5.4 0.298 247.2 5794 
Hemlock Al 22867.7 7102.0 26.9 22.0 0.314 247.2 6100 
HemlockA2 22B94.6 7128.9 6.7 6.7 0.299 247.2 5799 
HemlockA2 22901 .3 7135.6 5.8 4.5 0.301 247.2 5848 
HemlockA2 22907.1 7141.4 3.5 3.5 0.30B 247.2 59B4 
HemlockA2 22910.6 7144.9 14.2 11 .0 0.327 247.2 6352 
HemlockA2 22924.B 7159.1 2.9 2.9 0.356 247.2 6913 
HemlockA2 22927.7 7162.0 11.5 11.5 0.352 247.2 6B37 
Hemlock B 22939.2 7173.5 18.9 18.9 0.291 247.2 564B 

Horiz. Hemlock B 1 22958.1 7192.4 4.5 4.5 0.255 247.2 4939 
Horiz. Hemlock Bl 22962.6 7196.9 7.4 7.4 0.228 247.2 4434 
Horiz. Hemlock B 1 22970.0 7204.3 6.2 2.0 0.171 247.2 3316 
Horiz. Hemlock B 1 22976.2 7210.5 9.8 1.0 0.089 242.4 1730 
Horiz. Hemlock Bl 22986.0 7220.3 7.8 2.0 0.033 160.4 646 
Horiz. Hemlock Bl 22993.8 7228.1 13.1 13.1 0.011 82.0 210 
Horiz. Hemlock Bl 23006.9 7241 .2 8.1 2.0 0.002 19.4 44 
Horiz. Hemlock Bl 23015.0 7249.3 7.1 5.5 0.000 .0 0 
Horiz. Hemlock Bl 23022.1 7256.4 39.5 39.5 0.000 .0 0 
Horiz. Hemlock Bl 23061.6 7295.9 5.9 .5 0.000 .0 0 

Hemlock C 23067.5 7301.8 11.6 5.0 0.000 .0 0 
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Client 

Well 

BlueCrest Energy 
Cosmo State 1 

Formation Hemlock 

Zone Data {Stage 13) 

Zone Name Top TVD 
(ft) 

COAL 6708.8 
SHALE 6712.5 

DIRTY-SANDSTONE 6725.5 
CLEAN-SANDSTONE 6737.0 
SILTY SANDSTONE 6753.1 

CLEAN-SANDSTONE 675S.1 
DIRTY-SANDSTONE 6767.5 
CLEAN-SANDSTONE 6779.5 

COAL 6S02.9 
CLEAN-SANDSTONE 6S09.1 

SHALE 6S30.2 
COAL 6S41.0 

DIRTY-SANDSTONE 6S46.0 
CLEAN-SANDSTONE 6S70.5 

Star SF 6920.6 
Star SF 6927.1 
Star SE 6977.1 
Star SE 7026.1 
Star SE 7030.6 
Star SD 7041 .1 
Star BC 704S.8 
Star 88 7060.2 
Star SA 7095.5 
Hemlock 7140.5 

Hemlock A 7191.7 
Hemlock A 7203.7 
Hemlock A 7207.2 
Hemlock A 7215.6 
Hemlock A 7227.7 
Hemlock A 7232.1 
Hemlock A 7250.2 
Hemlock Al 7255.6 
Hemlock A2 7282.5 

ScblDJD~erger 

Formation Mechanical Properties 

Zone Frac lnsitu Young's Poisson's Toughness 
Height Grad. Stress Modulus Ratio (psi.in0.5) 

(ft) (psi/ft) (psi) (psi) 

3.7 0.818 5489 8.249E+5 0.36 1000 
13.0 0.806 5416 1.234E+6 0.33 100 
11.5 0.784 5277 1.620E+6 0.29 700 
16.1 0.769 51S7 1.66SE+6 0.2S 1200 
5.0 O.S37 5654 2.397E+6 0.30 1200 
9.4 0.766 5180 1.774E+6 0.27 1200 
12.0 0.790 5351 1.623E+6 0.30 700 
23.4 0.773 5250 1.604E+6 0.28 1200 
6.2 0.76S 5227 1.168E+6 0.29 1000 

21 .1 0.785 5353 1.697E+6 0.29 1200 
10.S 0.797 544S 1.453E+6 0.31 1000 
5.0 0.757 51S1 1.755E+6 0.26 1000 
24.5 0.787 5397 1.776E+6 0.29 700 
50.1 0.766 5282 1.777E+6 0.27 1200 
6.5 0.766 5304 1.710E+6 0.27 1000 
50.0 0.737 5124 2.031E+6 0.23 1200 
49.0 0.775 5426 1.942E+6 0.27 1200 
4.5 0.773 5433 1.461 E+6 0.29 700 
10.5 0.79S 5615 1.754E+6 0.30 1200 
7.7 0.816 5749 l.139E+6 0.34 1000 
11.4 0.766 5404 1.699E+6 0.27 700 
35.3 0.747 5287 1.816E+6 0.25 700 
45.0 0.76S 5467 1.944E+6 0.26 1200 
51.2 0.770 551S 1.944E+6 0.26 1200 
12.0 0.769 5535 1.5S1 E+6 0.2S 700 
3.5 0.794 5721 1.922E+6 0.29 1200 
8.4 0.730 5264 1.691 E+6 0.24 700 
12.1 0.733 5293 1.894E+6 0.24 1200 
4.4 0.779 5632 2.348E+6 0.26 2400 
lS.l 0.754 5460 2.023E+6 0.25 1200 
5.4 0.756 54S3 2.342E+6 0.24 1200 
26.9 0.729 5299 1.766E+6 0.24 700 
6.7 0.791 5763 2.360E+6 0.26 1200 
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Client BlueCrest Energy 
Well Cosmo State 1 Scblmberger 
Formation Hemlock 

Formation Transmissibility Properties 

Zone Name Top TVD Net Perm Porosity Res. 
(ft) Height (md) (%) Pressure 

(ft) {psi) 

COAL 670B.B 3.7 1.000 4.1 3140 
SHALE 6712.5 13.0 0.001 5.1 3144 

DIRTY-SANDSTONE 6725.5 11 .5 1.000 B.3 3150 
CLEAN-SANDSTONE 6737.0 16.1 1.000 11 .B 3157 
SILTY SANDSTONE 6753.1 5.0 1.000 6.4 3162 

CLEAN-SANDSTONE 675B.1 9.4 1.000 11 .2 3166 
DIRTY-SANDSTONE 6767.5 12.0 1.000 B.6 3171 
CLEAN-SANDSTONE 6779.5 23.4 1.000 10.4 31BO 

COAL 6B02.9 6.2 1.000 3.5 31BB 
CLEAN-SANDSTONE 6B09.1 21.1 1.000 B.7 3195 

SHALE 6B30.2 10.B 0.001 4.5 3203 
COAL 6B41.0 5.0 1.000 1.1 3207 

DIRTY-SANDSTONE 6846.0 24.5 1.000 5.B 3214 
CLEAN-SANDSTONE 6B70.5 50.1 1.000 11.3 3233 

Star BF 6920.6 2.0 1.000 10.5 3247 
Star 8F 6927.1 50.0 1.000 11 .1 3262 
Star BE 6977.1 4B.O 1.000 9.7 32B7 
Star BE 7026.1 4.0 2.000 9.9 3300 
Star 8E 7030.6 10.5 5.000 10.5 3304 
Star 8D 7041 .1 7.7 1.000 4.9 3308 
Star BC 704B.8 B.O 2.000 9.4 3313 
Star BB 7060.2 30.0 2.000 10.1 3325 
Star 8A 7095.5 45.0 5.000 11 .5 335B 

Hemlock 7140.5 51.2 10.000 12.B 3385 
Hemlock A 7191.7 9.0 3.000 12.B 33B5 
Hemlock A 7203.7 3.5 3.000 5.9 33B9 
Hemlock A 7207.2 6.0 3.000 10.4 3392 
Hemlock A 7215.6 12.1 10.000 13.1 3398 
Hemlock A 7227.7 4.4 3.000 4.3 3402 
Hemlock A 7232.1 18.1 10.000 11 .6 3407 
Hemlock A 7250.2 5.4 3.000 5.3 3413 
Hemlock Al 7255.6 22.0 3.000 11 .0 3421 
Hemlock A2 72B2.5 6.7 3.000 8.9 3430 
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Client 

Well 

BlueCrest Energy 
Cosmo State 1 ScbllllDlrger 

Formation Hemlock 

Propped Fracture Schedule (Stage 13) 

Pumping Schedule 

The following is the Pumping Schedule to achieve a propped fracture half-length (X,) of 213.5 ft with an 
average conductivity (K ,w I of 2737 md.ft. 

Job Description 
Step Pump Fluid Name Step Fluid Gel Prop. Prop. 
Name Rate Volume Cone. Type and Mesh Cone. 

(bbl/min} (bbl) (lb/mg al} (PPA) 
PAD 20.0 YF125ST 250 25.0 0.00 

1.0 PPA 20.0 YF125ST 67 25.0 Carbolite 16/20 1.00 
2.0 PPA 20.0 YF125ST 83 25.0 Carbolite 16/20 2.00 
3.0 PPA 20.0 YF125ST 80 25.0 Carbolite 16/20 3.00 
4.0 PPA 20.0 YF125ST 94 25.0 Carbolite 16/20 4.00 
5.0 PPA 20.0 YF125ST 90 25.0 Carbolite 16/20 5.00 
6.0 PPA 20.0 YF125ST 87 25.0 Carbolite 16/20 6.00 
7.0 PPA 20.0 YF125ST 80 25.0 Carbolite 16/20 7.00 

Flush 20.0 YF125ST 240 25.0 0.00 

Fluid Totals 
1071 bbl of YF125ST 

Proppant Totals 
100100 lb of Carbolite 16/20 

Pad Percentages 
% PAD Clean I 30.1 
% PAD Dirty I 2s.7 

Job Execution 
Step Step Cum. Fluid Step Cum. Step Cum. Avg. Step 

Name Fluid Volume Slurry Slurry Prop Prop. Surface Time 
Volume (bbl) Volume Volume (lb} (lb) Pressure (min) 

(bbl} (bbl} (bbl} (psi) 
PAD 250 250 250.0 250.0 0 0 3816 12.5 

1.0 PPA 67 317 70.0 320.0 2817 2817 3810 3.5 
2.0 PPA 83 400 90.0 410.0 6952 9768 3768 4.5 
3.0 PPA 80 479 90.0 500.0 10024 19792 3689 4.5 
4.0 PPA 94 573 110.0 610.0 15727 35519 3662 5.5 
5.0 PPA 90 663 110.0 720.0 18953 54472 3694 5.5 
6.0 PPA 87 750 110.0 830.0 21955 76427 3732 5.5 
7.0 PPA 80 831 105.0 935.0 23631 100057 3783 5.3 

Flush 240 1071 240.1 1175.1 0 100057 3962 12.0 
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Client BlueCrest Energy 
Well Cosmo State 1 Scblmn berger 
Formation Hemlock 

Propped Fracture Simulation (Stage 13) 

The following are the results of the computer simulation of this Fracturing Proposal using a Pseudo 3-0 
Vertical model. Effective Conductivity and Effective Fed are calculated based on perforated intervals with 
positive net heights. 

Stage 13 MD _______________________________________ J6843.0 ft 
Initial Fracture Top TVD _________________ __ ___ _ , 7060.2 ft 
Initial Fracture Bottom TVD ________________ ___ 7095.5 ft 
Propped Fracture Half-Length ____ ___ ________ 213.5 ft 
Average Propped Width _______________________ 0. 163 in 
Max Surface Pressure ________ __________ ____ __ __ 4196 psi 

Simulation Results by Fracture Segment 
From To Prop. Cone. Propped Propped Frac. Frac. Fracture 
(ft) (ft) at End of Width Height Prop. Gel Cone. Conductivity 

Pumping (in) (ftt Cone. (lb/mg alt (md.ft) 
(PPA) (lb/ft2t 

0.0 53.4 6.8 0.210 142.7 1.82 384.0 3740 
53.4 106.8 7.0 0.206 166.7 1.88 401 .6 3510 
106.8 160.2 7.7 0.189 130.1 1.82 408.3 3406 
160.2 213.5 1.7 0.058 84.3 0.59 855.5 604 
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Client BlueCrest Energy 
Well Cosmo State 1 Scblum~erger 
Formation Hemlock 

Fracture Geometry Data Per Zone for Production Prediction 

Zone Name Top Top Gross Net Fracture Fracture Fracture 
MD TVD Height Height Width Length Conductivity 
(ft) (ft) (ft) (in) (ft) (md.ft) 

COAL 13276.5 6708.8 3.7 3.7 0.000 .0 0 
SHALE 13286.1 6712.5 13.0 13.0 0.000 .0 0 

DIRTY-SANDSTONE 13319.B 6725.5 11.5 11.5 0.000 .0 0 
CLEAN-SANDSTONE 13349.6 6737.0 16.1 16.1 0.000 .0 0 
SILTY SANDSTONE 13391.4 6753.1 5.0 5.0 0.000 .0 0 

CLEAN-SANDSTONE 13404.4 675B.1 9.4 9.4 0.000 .0 0 
DIRTY-SANDSTONE 1342B.B 6767.5 12.0 12.0 0.000 .0 0 
CLEAN-SANDSTONE 13459.9 6779.5 23.4 23.4 0.000 .0 0 

COAL 13520.6 6B02.9 6.2 6.2 0.000 .0 0 
CLEAN-SANDSTONE 13536.7 6B09.1 21.1 21.1 0.000 .0 0 

SHALE 13591.5 6830.2 10.B 10.B 0.000 .0 0 
COAL 13619.5 6B41 .0 5.0 5.0 0.000 .0 0 

DIRTY-SANDSTONE 13632.5 6B46.0 24.5 24.5 0.000 .0 0 
CLEAN-SANDSTONE 13696.0 6B70.5 50.1 50.1 0.000 .0 0 

Star BF 13B27.2 6920.6 6.5 2.0 0.000 .0 0 
Star BF 13B45.1 6927.1 50.0 50.0 0.000 .0 0 
Star BE 13997.5 6977.1 49.0 4B.O 0.000 B.5 0 
Star BE 1418B.5 7026.1 4.5 4.0 0.000 21 .6 0 
Star BE 14209.B 7030.6 10.5 10.5 0.025 91 .1 431 
Star BD 14263.4 7041.1 7.7 7.7 0.073 1B1.3 1200 
Star BC 14307.4 704B.B 11.4 B.O 0.159 209.9 2592 <. 

Star SB 14383. 7060.2 35.3 30.0 0.272 213.5 4397 r 

9 
Star BA 22B61.2 7095.5 45.0 45.0 0.221 206.5 3641 

Hemlock 22906.2 7140.5 51 .2 51.2 0.120 156.4 2016 
Hemlock A 22957.4 7191.7 12.0 9.0 0.035 Bl .4 607 
Hemlock A 22969.4 7203.7 3.5 3.5 0.027 61.7 464 
Hemlock A 22972.9 7207.2 8.4 6.0 0.021 61.7 371 
Hemlock A 22981.3 7215.6 12.1 12.1 0.009 57.0 153 
Hemlock A 22993.4 7227.7 4.4 4.4 0.003 10.9 49 
Hemlock A 22997.B 7232.1 lB.1 18.1 0.000 .0 0 
Hemlock A 23015.9 7250.2 5.4 5.4 0.000 .0 0 
Hemlock Al 23021 .3 7255.6 26.9 22.0 0.000 .0 0 
HemlockA2 23048.2 72B2.5 6.7 6.7 0.000 .0 0 
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Client BlueCrest Energy 
Well Cosmo State 1 Scblam~erger 
Formation Hemlock 

Zone Data (Stage 14) 

Formation Mechanical Properties 

Zone Name Top TVD Zone Frac lnsitu Young's Poisson's Toughness 
(ft) Height Grad. Stress Modulus Ratio (psi.in0.5) 

(ft) (psi/ ft) (psi) (psi) 

COAL 6B27.2 3.7 O.BlB 55B6 B.249E+5 0.36 1000 
SHALE 6B30.9 13.0 O.B06 5511 1.234E+6 0.33 100 

DIRTY-SANDSTONE 6B43.9 11.5 0.7B4 5370 1.620E+6 0.29 700 
CLEAN-SANDSTONE 6B55.4 16.1 0.769 527B 1.66BE+6 0.2B 1200 
SILTY SANDSTONE 6B71.5 5.0 O.B37 5754 2.397E+6 0.30 1200 

CLEAN-SANDSTONE 6B76.5 9.4 0.766 5271 1.774E+6 0.27 1200 
DIRTY-SANDSTONE 6BB5.9 12.0 0.790 5445 1.623E+6 0.30 700 
CLEAN-SANDSTONE 6B97.9 23.4 0.773 5341 1.604E+6 0.2B 1200 

COAL 6921.3 6.2 0.76B 531B 1.16BE+6 0.29 1000 
CLEAN-SANDSTONE 6927.5 21.1 0.7B5 5446 1.697E+6 0.29 1200 

SHALE 694B.6 10.B 0.797 5542 1.453E+6 0.31 1000 
COAL 6959.4 5.0 0.757 5270 1.755E+6 0.26 1000 

DIRTY-SANDSTONE 6964.4 24.5 0.7B7 5491 1.776E+6 0.29 700 
CLEAN-SANDSTONE 69BB.9 50.1 0.766 5373 1.777E+6 0.27 1200 

Star BF 7039.0 6.5 0.766 5394 1.710E+6 0.27 1000 
Star BF 7045.5 50.0 0.737 5211 2.031 E+6 0.23 1200 
Star BE 7095.5 49.0 0.775 551B 1.942E+6 0.27 1200 
Star BE 7144.5 4.5 0.773 5524 1.461 E+6 0.29 700 
Star BE 7149.0 10.5 0.79B 5709 1.754E+6 0.30 1200 
Star BD 7159.5 7.7 O.B16 5B45 1.139E+6 0.34 1000 
Star BC 7167.2 11.4 0.766 5494 1.699E+6 0.27 700 
Star BB 717B.6 35.3 0.747 5376 l .B16E+6 0.25 700 
Star BA 7213.9 45.0 0.76B 555B l.944E+6 0.26 1200 

Hemlock 725B.9 51 .2 0.770 5609 1.944E+6 0.26 1200 
Hemlock A 7310.1 12.0 0.769 5626 1.5B1 E+6 0.2B 700 
Hemlock A 7322.1 3.5 0.794 5B15 1.922E+6 0.29 1200 
Hemlock A 7325.6 B.4 0.730 5351 1.691 E+6 0.24 700 
Hemlock A 7334.0 12.1 0.733 53BO 1.B94E+6 0.24 1200 
Hemlock A 7346.1 4.4 0.779 5724 2.34BE+6 0.26 2400 
Hemlock A 7350.5 lB.1 0.754 5549 2.023E+6 0.25 1200 
Hemlock A 736B.6 5.4 0.756 5573 2.342E+6 0.24 1200 
Hemlock Al 7374.0 26.9 0.729 53B5 1.766E+6 0.24 700 
Hemlock A2 7400.9 6.7 0.791 5B57 2.360E+6 0.26 1200 
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Client BlueCrest Energy 
Well Cosmo State 1 
Formation Hemlock 

Formation Transmissibility Properties 

Zone Name Top TVD Net Perm 
(ft) Height (md) 

(ft) 

COAL 6B27.2 3.7 1.000 
SHALE 6B30.9 13.0 0.001 

DIRTY-SANDSTONE 6B43.9 11 .5 1.000 
CLEAN-SANDSTONE 6B55.4 16.1 1.000 
SILTY SANDSTONE 6B71.5 5.0 1.000 

CLEAN-SANDSTONE 6B76.5 9.4 1.000 
DIRTY-SANDSTONE 6BB5.9 12.0 1.000 
CLEAN-SANDSTONE 6B97.9 23.4 1.000 

COAL 6921.3 6.2 1.000 
CLEAN-SANDSTONE 6927.5 21 .1 1.000 

SHALE 694B.6 10.B 0.001 
COAL 6959.4 5.0 1.000 

DIRTY-SANDSTONE 6964.4 24.5 1.000 
CLEAN-SANDSTONE 69BB.9 50.1 1.000 

Star BF 7039.0 2.0 1.000 
Star BF 7045.5 50.0 1.000 
Star BE 7095.5 4B.O 1.000 
Star BE 7144.5 4.0 2.000 
Star BE 7149.0 10.5 5.000 
Star BD 7159.5 7.7 1.000 
Star BC 7167.2 B.O 2.000 
Star BB 717B.6 30.0 2.000 
Star BA 7213.9 45.0 5.000 

Hemlock 725B.9 51.2 10.000 
Hemlock A 7310.1 9.0 3.000 
Hemlock A 7322.1 3.5 3.000 
Hemlock A 7325.6 6.0 3.000 
Hemlock A 7334.0 12.1 10.000 
Hemlock A 7346.1 4.4 3.000 
Hemlock A 7350.5 1B.1 10.000 
Hemlock A 7368.6 5.4 3.000 
Hemlock Al 7374.0 22.0 3.000 
HemlockA2 7400.9 6.7 3.000 

85 

Porosity 
(%) 

4.1 
5.1 
B.3 
11.B 
6.4 
11.2 
B.6 
10.4 
3.5 
B.7 
4.5 
1.1 
5.B 
11 .3 
10.5 
11 .1 
9.7 
9.9 
10.5 
4.9 
9.4 
10.1 
11.5 
12.B 
12.B 
5.9 
10.4 
13.1 
4.3 
11 .6 
5.3 
11.0 
B.9 

Res. 
Pressure 

(psi ) 

3140 
3144 
3150 
3157 
3162 
3166 
3171 
31BO 
31BB 
3195 
3203 
3207 
3214 
3233 
3247 
3262 
32B7 
3300 
3304 
330B 
3313 
3325 
335B 
3385 
3385 
3389 
3392 
3398 
3402 
3407 
3413 
3421 
3430 

ScblHJOberger 

Cf, 
() 

: 

cr 
ct ..... 
l0 
CD ..... 



Client BlueCrest Energy 
Well Cosmo State 1 Scbl11berger 
Formation Hemlock 

Propped Fracture Schedule (Stage 14) 

Pumping Schedule 

The following is the Pumping Schedule to achieve a propped fracture half-length (X,) of 296.7 ft with an 
average conductivity (K,w) of 4101 md.ft. 

Job Description 
Step Pump Fluid Name Step Fluid Gel Prop. Prop. 
Name Rate Volume Cone. Type and Mesh Cone. 

(bbl/min) (bbl) (lb/mg al) (PPA) 
PAD 37.0 YF125ST 475 25.0 0.00 

1.0 PPA 37.0 YF125ST 153 25.0 Carbolite 16/20 1.00 
3.0 PPA 37.0 YF125ST 141 25.0 Carbolite 16/20 3.00 
5.0 PPA 37.0 YF125ST 181 25.0 Ca rbolite 16/20 5.00 
7.0 PPA 37.0 YF125ST 153 25.0 Carbolite 16/20 7.00 
9.0 PPA 37.0 YF125ST 143 25.0 Carbolite 16/20 9.00 
10.0 PPA 37.0 YF125ST 122 25.0 Carbolite 16/20 10.00 

Flush 37.0 WF125 233 30.2 0.00 

Fluid Totals 
1369 bbl of YF125ST 
233 bbl of WF125 

Proppant Totals 
2125001b of Carbolite 16/20 

Pad Percentages 
% PAD Clean I 34.1 
% PAD Dirty I 29.9 

Job Execution 
Step Step Cum. Fluid Step Cum. Step Cum. Avg. Step 
Name Fluid Volume Slurry Slurry Prop Prop. Surface Time 

Volume (bbl) Volume Volume (lb) (lb) Pressure (min) 
(bbl) (bbl) (bbl) (psi) 

PAD 475 475 475.0 475.0 0 0 5941 12.8 
1.0 PPA 153 628 160.0 635.0 6438 6438 5928 4.3 
3.0 PPA 141 770 160.0 795.0 17820 24259 5987 4.3 
5.0 PPA 181 950 220.0 1015.0 37905 62164 6597 5.9 
7.0 PPA 153 1103 200.0 1215.0 45011 107175 7315 5.4 
9.0 PPA 143 1247 200.0 1415.0 54237 161412 7800 5.4 
10.0 PPA 122 1369 175.0 1590.0 51125 212537 8008 4.7 

Flush 233 1602 233.0 1823.0 0 212537 6507 6.3 
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Client BlueCrest Energy 
Well Cosmo State 1 Scbl1D1berger 
Formation Hemlock 

Propped Fracture Simulation (Stage 14) 

The following are the results of the computer simulation of this Fracturing Proposal using a Pseudo 3-0 
Vertical model. Effective Conductivity and Effective Fed are calculated based on perforated intervals with 
positive net heights. 

Stage 14 MD _________________ ______ _ .... _____ ________ 16343.0 ft 
Initial Fracture Top TVD _________ _____ __________ 7045.5 ft 
Initial Fracture Bottom TVD ________________ .. _ 7095.5 ft 
Propped Fracture Half-Length ___________ .... 296.7 ft 
Average Propped Width __________ ...... ___ .. __ 0.214 in 
Max Surface Pressure _______ .... ______ ... _ ..... 8222 psi 

Simulation Results by Fracture Segment 
From To Prop. Cone. Propped Propped Frac. Frac. Fracture 

(ft) (ft) at End of Width Height Prop. Gel Cone. Conductivity 
Pumping (in) (ft) Cone. (lb/mg al) (md.ft) 

(PPA) (lb/ft2) 
0.0 74.2 11 .0 0.248 143.9 2.13 318.1 4954 
74.2 148.4 10.3 0.242 186.1 2.18 318.8 4715 
148.4 222.5 9.3 0.224 164.9 2.04 327.8 4265 
222.5 296.7 5.1 0.151 112.7 1.38 496.9 2751 
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Client BlueCrest Energy 
Well Cosmo State 1 Scbl1B1berger 
Formation Hemlock 

Fracture Geometry Data Per Zone for Production Prediction 

Zone Name Top Top Gross Net Fracture Fracture Fracture 
MD TVD Height Height Width Length Conductivity 
(ft) (ft) (ft) (in) (ft) (md.ft) 

COAL 13583.7 6827.2 3.7 3.7 0.000 .0 0 
SHALE 13593.3 6830.9 13.0 13.0 0.000 .0 0 

DIRTY-SANDSTONE 13627.0 6843.9 11.5 11.5 0.000 .0 0 
CLEAN-SANDSTONE 13656.8 6855.4 16.1 16.1 0.000 .0 0 
SILTY SANDSTONE 13698.6 6871.5 5.0 5.0 0.000 .0 0 

CLEAN-SANDSTONE 13711.6 6B76.5 9.4 9.4 0.000 .0 0 
DIRTY-SANDSTONE 13736.0 6885.9 12.0 12.0 0.000 .0 0 
CLEAN-SANDSTONE 13767.1 6897.9 23.4 23.4 0.000 .0 0 

COAL 13829.1 6921.3 6.2 6.2 0.000 .0 0 
CLEAN-SANDSTONE 13846.2 6927.5 21.1 21 .1 0.004 35.7 73 

SHALE 13907.1 6948.6 10.B 10.8 0.021 101.5 411 
COAL 13940.2 6959.4 5.0 5.0 0.034 130.9 674 

DIRTY-SANDSTONE 13955.9 6964.4 24.5 24.5 0.099 222.1 1914 
CLEAN-SANDSTONE 14038.5 6988.9 50.1 50.1 0.246 287.8 4646 

Star 8F 14252.2 7039.0 6.5 2.0 0.344 296.7 6503 
Star BF 14288. 7045.5 50.0 50.0 0.353 296.7 6656 

0 
Star 8E 22861 .2 7095.5 49.0 48.0 0.138 272.2 2597 
Star 8E 22910.2 7144.5 4.5 4.0 0.019 168.4 365 
Star 8E 22914.7 7149.0 10.5 10.5 0.009 128.7 171 
Star 80 22925.2 7159.5 7.7 7.7 0.000 6.7 4 
Star 8C 22932.9 7167.2 11.4 8.0 0.000 .0 0 
Star BB 22944.3 7178.6 35.3 30.0 0.000 .0 0 
Star 8A 22979.6 7213.9 45.0 45.0 0.000 .0 0 
Hemlock 23024.6 7258.9 51.2 51.2 0.000 .0 0 

Hemlock A 23075.8 7310.1 12.0 9.0 0.000 .0 0 
Hemlock A 23087.8 7322.1 3.5 3.5 0.000 .0 0 
Hemlock A 23091.3 7325.6 B.4 6.0 0.000 .0 0 
Hemlock A 23099.7 7334.0 12.1 12.1 0.000 .0 0 
Hemlock A 23111.8 7346.1 4.4 4.4 0.000 .0 0 
Hemlock A 23116.2 7350.5 18.1 18.1 0.000 .0 0 
Hemlock A 23134.3 7368.6 5.4 5.4 0.000 .0 0 
Hemlock Al 23139.7 7374.0 26.9 22.0 0.000 .0 0 
HemlockA2 23166.6 7400.9 6.7 6.7 0.000 .0 0 

88 



Client BlueCrest Energy 
Well Cosmo State 1 ScblllBl~erger 
Formation Hemlock 

Zone Data (Stage 15) 

Formation Mechanical Properties 

Zone Name Top TVD Zone Frac lnsitu Young's Poisson's Toughness 
(ft) Height Grad. Stress Modulus Ratio ( psi.in0.5) 

(ft) (psi/ft) (psi) (psi) 

COAL 6B55.B 3.7 O.BlB 5610 B.249E+5 0.36 1000 
SHALE 6B59.5 13.0 O.B06 5534 1.234E+6 0.33 100 

DIRTY-SANDSTONE 6B72.5 11.5 0.7B4 5393 1.620E+6 0.29 700 
CLEAN-SANDSTONE 6BB4.0 16.1 0.769 5300 1.66BE+6 0.2B 1200 
SILTY SANDSTONE 6900.1 5.0 O.B37 5777 2.397E+6 0.30 1200 

CLEAN-SANDSTONE 6905.1 9.4 0.766 5293 1.774E+6 0.27 1200 
DIRTY-SANDSTONE 6914.5 12.0 0.790 5467 1.623E+6 0.30 700 
CLEAN-SANDSTONE 6926.5 23.4 0.773 5363 1.604E+6 0.2B 1200 

COAL 6949.9 6.2 0.76B 5340 1.16BE+6 0.29 1000 
CLEAN-SANDSTONE 6956.1 21.1 0.7B5 5469 1.697E+6 0.29 1200 

SHALE 6977.2 10.B 0.797 5565 1.453E+6 0.31 1000 ,, 
COAL 69BB.O 5.0 0.757 5292 1.755E+6 0.26 1000 

DIRTY-SANDSTONE 6993.0 24.5 0.7B7 5513 1.776E+6 0.29 700 
CLEAN-SANDSTONE 7017.5 50.1 0.766 5395 1.777E+6 0.27 1200 

Star BF 7067.6 6.5 0.766 5416 1.710E+6 0.27 1000 
Star BF 7074.1 50.0 0.737 5232 2.031E+6 0.23 1200 
Star BE 7124.1 49.0 0.775 5540 l .942E+6 0.27 1200 
Star BE 7173.1 4.5 0.773 5547 1.461 E+6 0.29 700 
Star BE 7177.6 10.5 0.79B 5732 1.754E+6 0.30 1200 
Star BD 71BB. l 7.7 O.B16 5B69 1.139E+6 0.34 1000 
Star BC 7195.B 11 .4 0.766 5516 1.699E+6 0.27 700 
Star BB 7207.2 35.3 0.747 5397 1.B16E+6 0.25 700 
Star BA 7242.5 45.0 0.76B 55BO 1.944E+6 0.26 1200 
Hemlock 72B7.5 51.2 0.770 5631 1.944E+6 0.26 1200 

Hemlock A 733B.7 12.0 0.769 564B 1.5B1E+6 0.2B 700 
Hemlock A 7350.7 3.5 0.794 5B3B 1.922E+6 0.29 1200 
Hemlock A 7354.2 B.4 0.730 5372 1.691 E+6 0.24 700 
Hemlock A 7362.6 12.1 0.733 5401 1.B94E+6 0.24 1200 
Hemlock A 7374.7 4.4 0.779 5747 2.34BE+6 0.26 2400 
Hemlock A 7379.1 lB.1 0.754 5571 2.023E+6 0.25 1200 
Hemlock A 7397.2 5.4 0.756 5594 2.342E+6 0.24 1200 
Hemlock Al 7402.6 26.9 0.729 5406 1.766E+6 0.24 700 
HemlockA2 7429.5 6.7 0.791 5B79 2.360E+6 0.26 1200 
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Client 

Well 

BlueCrest Energy 
Cosmo State 1 

Formation Hemlock 

Formation Transmissibility Properties 

Zone Name Top TVD Net Perm 
(ft) Height (md) 

(ft) 

COAL 6B55.B 3.7 1.000 
SHALE 6B59.5 13.0 0.001 

DIRTY-SANDSTONE 6B72.5 11.5 1.000 
CLEAN-SANDSTONE 6BB4.0 16.1 1.000 
SILTY SANDSTONE 6900.1 5.0 1.000 

CLEAN-SANDSTONE 6905.1 9.4 1.000 
DIRTY-SANDSTONE 6914.5 12.0 1.000 
CLEAN-SANDSTONE 6926.5 23.4 1.000 

COAL 6949.9 6.2 1.000 
CLEAN-SANDSTONE 6956.1 21 .1 1.000 

SHALE 6977.2 10.B 0.001 
COAL 69BB.O 5.0 1.000 

DIRTY-SANDSTONE 6993.0 24.5 1.000 
CLEAN-SANDSTONE 7017.5 50.1 1.000 

Star BF 7067.6 2.0 1.000 
Star BF 7074.1 50.0 1.000 
Star BE 7124.1 4B.O 1.000 
Star BE 7173.1 4.0 2.000 
Star BE 7177.6 10.5 5.000 
Star BD 71BB.1 7.7 1.000 
Star BC 7195.B B.O 2.000 
Star BB 7207.2 30.0 2.000 
Star BA 7242.5 45.0 5.000 
Hemlock 72B7.5 51.2 10.000 

Hemlock A 733B.7 9.0 3.000 
Hemlock A 7350.7 3.5 3.000 
Hemlock A 7354.2 6.0 3.000 
Hemlock A 7362.6 12.1 10.000 
Hemlock A 7374.7 4.4 3.000 
Hemlock A 7379.1 lB.1 10.000 
Hemlock A 7397.2 5.4 3.000 
Hemlock Al 7402.6 22.0 3.000 
Hemlock A2 7429.5 6.7 3.000 
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Client BlueCrest Energy 
Well Cosmo State 1 Scbl11berger 
Formation Hemlock 

Propped Fracture Schedule (Stage 15) 

Pumping Schedule 

The following is the Pumping Schedule to achieve a propped fracture half-length (X1) of 294.5 ft with an 
average conductivity (K1w) of 4345 md.ft. 

Job Description 
Step Pump Fluid Name Step Fluid Gel Prop. Prop. 
Name Rate Volume Cone. Type and Mesh Cone. 

(bbl/min) (bbl) (lb/mg al) (PPA) 
PAO 38.0 YF125ST 475 25.0 0.00 

1.0 PPA 38.0 YF125ST 158 25.0 Carbolite 16/20 1.00 
3.0 PPA 38.0 YF125ST 146 25.0 Carbolite 16/20 3.00 
5.0 PPA 38.0 YF125ST 189 25.0 Carbolite 16/20 5.00 
7.0 PPA 38.0 YF125ST 161 25.0 Carbolite 16/20 7.00 
9.0 PPA 38.0 YF125ST 151 25.0 Carbolite 16/20 9.00 
10.0 PPA 38.0 YF125ST 129 25.0 Carbolite 16/20 10.00 

Flush 38.0 YF125ST 226 25.0 0.00 

Fluid Totals 
1634 bbl of YF125ST 

Pro pant Totals 
2229001b of Carbolite 16/20 

Pad Percentages 
% PAO Clean I 33.7 
% PAO Dirty I 29.o 

Job Execution 
Step Step Cum. Fluid Step Cum. Step Cum. Avg. Step 

Name Fluid Volume Slurry Slurry Prop Prop. Surface Time 
Volume (bbl) Volume Volume (lb) (lb) Pressure (min) 

(bbl) (bbl) (bbl) (psi) 
PAD 475 475 475.0 475.0 0 0 6022 12.5 

1.0 PPA 158 633 165.0 640.0 6639 6639 6007 4.3 
3.0 PPA 146 779 165.0 805.0 18377 25017 6118 4.3 
5.0 PPA 189 968 230.0 1035.0 39628 64645 6799 6.1 
7.0 PPA 161 11 28 210.0 1245.0 47261 111907 7477 5.5 
9.0 PPA 151 1279 210.0 1455.0 56949 168856 7916 5.5 
10.0 PPA 129 1408 185.0 1640.0 54047 222902 81 31 4.9 

Flush 226 1634 225.9 1865.9 0 222902 7549 5.9 
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Client 

Well 

BlueCrest Energy 
Cosmo State 1 

Formation Hemlock 

Propped Fracture Simulation (Stage 15) 

Scbl11mberger 

The following are the results of the computer simulation of this Fracturing Proposal using a Pseudo 3-D 
Vertical model. Effective Conductivity and Effective Fed are calculated ba sed on perforated intervals with 
positive net heights. 

Stage 15 MD ......................................... 15843.0 ft 
Initial Fracture Top TVD ........................ 7074. 1 ft 
Initial Fracture Bottom TVD ................... 7124. 1 ft 
Propped Fracture Half-Length ............... 294.5 ft 
Average Propped Width ....................... 0.224 in 
Max Surface Pressure ...................... .... 8333 psi 

Simulation Results by Fracture Segment 
From To Prop. Cone. Propped Propped Frac. Frac. Fracture 
(ft) (ft) at End of Width Height Prop. Gel Cone. Conductivity 

Pumping (in) (ft) Cone. (lb/mg al) (md.ft) 

(PPA) (lb/ft2) 
0.0 73.6 11.0 0.256 145.2 2.20 313.1 5154 

73.6 147.2 10.3 0.251 187.5 2.25 315.2 4900 
147.2 220.9 9.5 0.234 166.6 2.15 322.3 4572 
220.9 294.5 5.5 0.167 118.4 1.52 424.2 3079 
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Client BlueCrest Energy 
Well Cosmo State 1 Scbl11nberger 
Formation Hemlock 

Fracture Geometry Data Per Zone for Production Prediction 

Zone Name Top Top Gross Net Fracture Fracture Fracture 
MD TVD Height Height Width Length Conductivity 
(ftl (ftl (ftl !in) (ft) (md.ft) 

COAL 13657.9 6855.8 3.7 3.7 0.000 .0 0 
SHALE 13667.5 6859.5 13.0 13.0 0.000 .0 0 

DIRTY-SANDSTONE 13701.2 6872.5 11 .5 11.5 0.000 .0 0 
CLEAN-SANDSTONE 13731.0 6884.0 16.1 16.1 0.000 .0 0 
SILTY SANDSTONE 13772.8 6900.1 5.0 5.0 0.000 .0 0 

CLEAN-SANDSTONE 13785.8 6905.1 9.4 9.4 0.000 .0 0 
DIRTY-SANDSTONE 13810.7 6914.5 12.0 12.0 0.000 .0 0 
CLEAN-SANDSTONE 13843.4 6926.5 23.4 23.4 0.000 .0 0 

COAL 13911 .0 6949.9 6.2 6.2 0.000 .0 0 
CLEAN-SANDSTONE 13929.9 6956.1 21.1 21 .1 0.004 43.7 87 

SHALE 13997.9 6977.2 10.8 10.8 0.024 106.1 467 
COAL 14035.3 6988.0 5.0 5.0 0.043 133.7 850 

DIRTY-SANDSTONE 14053.3 6993.0 24.5 24.5 0.110 223.9 2128 
CLEAN-SANDSTONE 14150.2 7017.5 50.1 50.1 0.259 288.0 4947 

Star 8F 14446.0 7067.6 6.5 2.0 0.360 294.5 6892 
Star 8F 14518. 7074.1 50.0 50.0 0.369 294.5 7067 

0 
Star 8E 22889.8 7124.1 49.0 48.0 0.148 272.7 2821 
Star 8E 22938.8 7173.1 4.5 4.0 0.022 170.0 422 
Star 8E 22943.3 7177.6 10.5 10.5 0.011 129.2 207 
Star 8D 22953.8 7188.1 7.7 7.7 0.001 8.1 12 
Star 8C 22961 .5 7195.8 11 .4 8.0 0.000 .0 0 
Star 8B 22972.9 7207.2 35.3 30.0 0.000 .0 0 
Star 8A 23008.2 7242.5 45.0 45.0 0.000 .0 0 
Hemlock 23053.2 7287.5 51 .2 51.2 0.000 .0 0 

Hemlock A 23104.4 7338.7 12.0 9.0 0.000 .0 0 
Hemlock A 23116.4 7350.7 3.5 3.5 0.000 .0 0 
Hemlock A 23119.9 7354.2 8.4 6.0 0.000 .0 0 
Hemlock A 23128.3 7362.6 12.1 12.1 0.000 .0 0 
Hemlock A 23140.4 7374.7 4.4 4.4 0.000 .0 0 
Hemlock A 23144.8 7379.1 18.1 18.1 0.000 .0 0 
Hemlock A 23162.9 7397.2 5.4 5.4 0.000 .0 0 
Hemlock Al 23168.3 7402.6 26.9 22.0 0.000 .0 0 
HemlockA2 23195.2 7429.5 6.7 6.7 0.000 .0 0 
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Client 

Well 

BlueCrest Energy 
Cosmo State 1 

Formation Hemlock 

Zone Data (Stage 16) 

Zone Name Top TVD 
(ft) 

COAL 6708.8 
SHALE 6712.5 

DIRTY-SANDSTONE 6725.5 
CLEAN-SANDSTONE 6737.0 
SILTY SANDSTONE 6753.1 

CLEAN-SANDSTONE 6758.1 
DIRTY-SANDSTONE 6767.5 
CLEAN-SANDSTONE 6779.5 

COAL 6802.9 
CLEAN-SANDSTONE 6809.1 

SHALE 6830.2 
COAL 6841.0 

DIRTY-SANDSTONE 6846.0 
CLEAN-SANDSTONE 6870.5 

Star 8F 6920.6 
Star 8F 6927.1 
Star 8E 6977.1 
Star 8E 7026.1 
Star 8E 7030.6 
Star 8D 7041.1 
Star 8C 7048.8 
Star BB 7060.2 
Star BA 7095.5 

Hemlock 7140.5 
Hemlock A 7191.7 
Hemlock A 7203.7 
Hemlock A 7207.2 
Hemlock A 7215.6 
Hemlock A 7227.7 
Hemlock A 7232.1 
Hemlock A 7250.2 
Hemlock Al 7255.6 
Hemlock A2 7282.5 

Scbl11~erger 

Formation Mechanical Properties 

Zone Frac lnsitu Young's Poisson's Toughness 
Height Grad. Stress Modulus Ratio (psi.in0.5) 

(ft) (psi/ft) (psi) {psi) 

3.7 0.818 5489 8.249E+5 0.36 1000 
13.0 0.806 5416 1.234E+6 0.33 100 
11.5 0.784 5277 1.620E+6 0.29 700 
16.1 0.769 5187 1.668E+6 0.28 1200 
5.0 0.837 5654 2.397E+6 0.30 1200 
9.4 0.766 5180 1.774E+6 0.27 1200 
12.0 0.790 5351 1.623E+6 0.30 700 
23.4 0.773 5250 1.604E+6 0.28 1200 
6.2 0.768 5227 1.168E+6 0.29 1000 

21 .1 0.785 5353 1.697E+6 0.29 1200 
10.8 0.797 5448 1.453E+6 0.31 1000 
5.0 0.757 5181 1.755E+6 0.26 1000 

24.5 0.787 5397 1.776E+6 0.29 700 
50.1 0.766 5282 1.777E+6 0.27 1200 
6.5 0.766 5304 1.710E+6 0.27 1000 
50.0 0.737 5124 2.031 E+6 0.23 1200 
49.0 0.775 5426 1.942E+6 0.27 1200 
4.5 0.773 5433 1.461 E+6 0.29 700 
10.5 0.798 5615 1.754E+6 0.30 1200 
7.7 0.816 5749 1.139E+6 0.34 1000 
11.4 0.766 5404 1.699E+6 0.27 700 
35.3 0.747 52B7 1.816E+6 0.25 700 
45.0 0.768 5467 1.944E+6 0.26 1200 
51.2 0.770 5518 1.944E+6 0.26 1200 
12.0 0.769 5535 1.581 E+6 0.28 700 
3.5 0.794 5721 1.922E+6 0.29 1200 
8.4 0.730 5264 1.691 E+6 0.24 700 
12.1 0.733 5293 1.894E+6 0.24 1200 
4.4 0.779 5632 2.348E+6 0.26 2400 
lB.1 0.754 5460 2.023E+6 0.25 1200 
5.4 0.756 5483 2.342E+6 0.24 1200 
26.9 0.729 5299 1.766E+6 0.24 700 
6.7 0.791 5763 2.360E+6 0.26 1200 
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Client 

Well 

BlueCrest Energy 
Cosmo State 1 

Formation Hemlock 

Formation Transmissibility Properties 

Zone Name Top TVD Net Perm 
(h) Height (md) 

(h) 

COAL 670B.B 3.7 1.000 
SHALE 6712.5 13.0 0.001 

DIRTY-SANDSTONE 6725.5 11 .5 1.000 
CLEAN-SANDSTONE 6737.0 16.1 1.000 
SILTY SANDSTONE 6753.1 5.0 1.000 

CLEAN-SANDSTONE 6758.1 9.4 1.000 
DIRTY-SANDSTONE 6767.5 12.0 1.000 
CLEAN-SANDSTONE 6779.5 23.4 1.000 

COAL 6B02.9 6.2 1.000 
CLEAN-SANDSTONE 6B09.1 21.1 1.000 

SHALE 6830.2 10.B 0.001 
COAL 6B41.0 5.0 1.000 

DIRTY-SANDSTONE 6846.0 24.5 1.000 
CLEAN-SANDSTONE 6870.5 50.1 1.000 

Star BF 6920.6 2.0 1.000 
Star BF 6927.1 50.0 1.000 
Star 8E 6977.1 4B.O 1.000 
Star BE 7026.1 4.0 2.000 
Star BE 7030.6 10.5 5.000 
Star BD 7041.1 7.7 1.000 
Star BC 704B.B B.O 2.000 
Star BB 7060.2 30.0 2.000 
Star BA 7095.5 45.0 5.000 
Hemlock 7140.5 51.2 10.000 

Hemlock A 7191.7 9.0 3.000 
Hemlock A 7203.7 3.5 3.000 
Hemlock A 7207.2 6.0 3.000 
Hemlock A 7215.6 12.1 10.000 
Hemlock A 7227.7 4.4 3.000 
Hemlock A 7232.1 lB.1 10.000 
Hemlock A 7250.2 5.4 3.000 
Hemlock Al 7255.6 22.0 3.000 
Hemlock A2 7282.5 6.7 3.000 
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Scblnberger 

Porosity Res. 
(%) Pressure 

(psi ) 

4.1 3140 
5.1 3144 
8.3 3150 
11 .B 3157 
6.4 3162 
11.2 3166 
8.6 3171 
10.4 3180 
3.5 318B 
B.7 3195 
4.5 3203 
1.1 3207 
5.B 3214 
11.3 3233 

"() 

10.5 3247 .... 

11.1 3262 
9.7 32B7 
9.9 3300 
10.5 3304 
4.9 330B 
9.4 3313 
10.1 3325 
11.5 335B 
12.B 33B5 
12.B 3385 
5.9 33B9 
10.4 3392 
13.1 339B 
4.3 3402 
11 .6 3407 
5.3 3413 
11.0 3421 
8.9 3430 



Client BlueCrest Energy 
Well Cosmo State 1 Scbl11~erger 
Formation Hemlock 

Propped Fracture Schedule (Stage 16) 

Pumping Schedule 

The following is the Pumping Schedule to achieve a propped fracture half-length (X,) of 224.8 ft with an 
average conductivity (K,w) of 2924 md.ft. 

Job Description 
Step Pump Fluid Name Step Fluid Gel Prop. Prop. 
Name Rate Volume Cone. Type and Mesh Cone. 

(bbVmin) (bbl) (lb/mg al) (PPA) 
PAD 20.0 YF125ST 350 25.0 0.00 

1.0 PPA 20.0 YF125ST 86 25.0 Carbolite 16/20 1.00 
2.0 PPA 20.0 YF125ST 101 25.0 Carbolite 16/20 2.00 
3.0 PPA 20.0 YF125ST 97 25.0 Carbolite 16/20 3.00 
4.0 PPA 20.0 YF125ST 119 25.0 Carbolite 16/20 4.00 
5.0 PPA 20.0 YF125ST 115 25.0 Carbolite 16/20 5.00 
6.0 PPA 20.0 YF125ST 111 25.0 Carbolite 16/20 6.00 
7.0 PPA 20.0 YF125ST 84 25.0 Carbolite 16/20 7.00 

Flush 20.0 YF125ST 219 25.0 0.00 

Fluid Totals 
1283 bbl of YF125ST 

Prop pant Totals 
1212001b of Carbolite 16/20 

Pad Percentages 
% PAD Clean I 32.9 
% PAD Dirty I 29.4 

Job Execution 
Step Step Cum. Fluid Step Cum. Step Cum. Avg. Step 

Name Fluid Volume Slurry Slurry Prop Prop. Surface Time 
Volume (bbl) Volume Volume (lb) (lb) Pressure (min) 

(bbl) (bbl) (bbl) (psi) 
PAD 350 350 350.0 350.0 0 0 3716 17.5 

1.0 PPA 86 436 90.0 440.0 3622 3622 3711 4.5 
2.0 PPA 101 537 110.0 550.0 8496 12118 3633 5.5 
3.0 PPA 97 635 110.0 660.0 12251 24369 3548 5.5 
4.0 PPA 119 754 140.0 800.0 20016 44385 3533 7.0 
5.0 PPA 115 869 140.0 940.0 24122 68507 3534 7.0 
6.0 PPA 111 979 140.0 1080.0 27943 96450 3550 7.0 
7.0 PPA 84 1064 110.0 1190.0 24756 121206 3592 5.5 

Flush 219 1283 218.8 1408.8 0 121206 3712 10.9 
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Cum. 
Time 
(min) 

17.5 
22.0 
27.5 
33.0 
40.0 
47.0 
54.0 
59.5 
70.4 
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Client BlueCrest Energy 
Well Cosmo State 1 Scbl11nberger 
Formation Hemlock 

Propped Fracture Simulation (Stage 16) 

The following are the results of the computer sim ulation of this Fracturing Proposal using a Pseudo 3-D 
Vertical model. Effective Conductivity and Effective Fed are calculated based on perforated intervals with 
positive net heights. 

Stage 16 MD ______________ _______ ___________________ .15343.0 ft 
Initial Fracture Top TVD ______________________ .. 7060.2 ft 
Initial Fracture Bottom TVD ___________________ 7095.5 ft 
Propped Fracture Half-Length _______________ 224.8 ft 
Average Propped Width ______________________ .. 0.170 in 
Max Surface Pressure ____________________ ____ __ 3882 psi 

Simulation Results by Fracture Segment 
From To Prop. Cone. Propped Propped Frac. Frac. Fracture 

(ft) (ft) at End of Width Height Prop. Gel Cone. Conductivity 
Pumping (in) (ft) Cone. (lb/mg al) (md.ft) 

(PPA) (lb/ftl) 
0.0 56.2 6.8 0.213 201.4 1.86 387.7 3794 
56.2 112.4 7.4 0.228 206.8 2.08 384.4 3974 
112.4 168.6 9.0 0.183 150.6 1.77 438.6 3151 
168.6 224.8 2.3 0.065 105.9 0.69 897.4 800 
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Chent 

Well 

BlueCrest Energy 
Cosmo State 1 

Formation Hemlock 

Scblmnberger 

Fracture Geometry Data Per Zone for Production Prediction 

Zone Name Top Top Gross Net Fracture Fracture Fracture 
MD TVD Height Height Width Length Conductivity 
(ft) (ft) (ft) (in) (ft) (md.ft) 

COAL 13276.5 6708.8 3.7 3.7 0.000 .0 0 
SHALE 13286.1 6712.5 13.0 13.0 0.000 .0 0 

DIRTY-SANDSTONE 13319.8 6725.5 11.5 11.5 0.000 .0 0 
CLEAN-SANDSTONE 13349.6 6737.0 16.1 16.1 0.000 .0 0 
SILTY SANDSTONE 13391.4 6753.1 5.0 5.0 0.000 .0 0 

CLEAN-SANDSTONE 13404.4 6758.1 9.4 9.4 0.000 .0 0 
DIRTY-SANDSTONE 13428.8 6767.5 12.0 12.0 0.000 .0 0 
CLEAN-SANDSTONE 13459.9 6779.5 23.4 23.4 0.000 .0 0 

COAL 13520.6 6802.9 6.2 6.2 0.000 .0 0 
CLEAN-SANDSTONE 13536.7 6809.1 21 .1 21.1 0.000 .0 0 

SHALE 13591 .5 6830.2 10.8 10.8 0.000 .0 0 
COAL 13619.5 6B41.0 5.0 5.0 0.000 .0 0 

DIRTY-SANDSTONE 13632.5 6B46.0 24.5 24.5 0.000 .0 0 
CLEAN-SANDSTONE 13696.0 6B70.5 50.1 50.1 0.000 .0 0 

Star 8F 13827.2 6920.6 6.5 2.0 0.000 .0 0 
Star BF 13B45. l 6927.1 50.0 50.0 0.000 .0 0 
Star 8E 13997.5 6977.1 49.0 48.0 0.000 8.2 0 
Star BE 141BB.5 7026.1 4.5 4.0 0.004 15.1 74 
Star 8E 14209.8 7030.6 10.5 10.5 0.028 123.1 501 
Star BD 14263.4 7041 .1 7.7 7.7 0.075 211.0 12B4 
Star BC 14307.4 704B.B 11.4 8.0 0.159 224.B 2676 
Star BB 143B3. 7060.2 35.3 30.0 0.265 224.8 4436 

9 
Star 8A 22B61 .2 7095.5 45.0 45.0 0.21B 224.7 3717 

Hemlock 22906.2 7140.5 51.2 51.2 0.135 171.6 2351 
Hemlock A 22957.4 7191.7 12.0 9.0 0.067 118.0 1215 
Hemlock A 22969.4 7203.7 3.5 3.5 0.065 99.B 1183 
Hemlock A 22972.9 7207.2 B.4 6.0 0.067 9B.4 1216 
Hemlock A 229B1 .3 7215.6 12.1 12.1 0.062 Bl.1 1123 
Hemlock A 22993.4 7227.7 4.4 4.4 0.04B 65.7 872 
Hemlock A 22997.B 7232.1 18.1 lB.1 0.037 65.7 657 
Hemlock A 23015.9 7250.2 5.4 5.4 0.029 65.7 519 
Hemlock Al 23021 .3 7255.6 26.9 22.0 0.019 60.9 337 
HemlockA2 2304B.2 72B2.5 6.7 6.7 0.000 .0 0 
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Client BlueCrest Energy 
Well Cosmo State 1 Scbl11Dberger 
Formation Hemlock 

Zone Data (Stage 17) 

Formation Mechanical Properties 

Zone Name Top TVD Zone Frac lnsitu Young's Poisson's Toughness 
(ft) Height Grad. Stress Modulus Ratio (psi.in0.5) 

(ft) (psi/ft) (psi) (psi) 

COAL 6795.B 3.7 O.BlB 5560 B.249E+5 0.36 1000 
SHALE 6799.5 13.0 0.B06 54B6 1.234E+6 0.33 100 

DIRTY-SANDSTONE 6B12.5 11.5 0.7B4 5346 1.620E+6 0.29 700 
CLEAN-SANDSTONE 6B24.0 16.1 0.769 5254 1.66BE+6 0.2B 1200 
SILTY SANDSTONE 6B40.1 5.0 O.B37 5727 2.397E+6 0.30 1200 

CLEAN-SANDSTONE 6B45.1 9.4 0.766 5247 1.774E+6 0.27 1200 
DIRTY-SANDSTONE 6B54.5 12.0 0.790 5420 1.623E+6 0.30 700 
CLEAN-SANDSTONE 6B66.5 23.4 0.773 5317 1.604E+6 0.2B 1200 

COAL 6BB9.9 6.2 0.76B 5294 1.16BE+6 0.29 1000 
CLEAN-SANDSTONE 6B96.1 21.1 0.7B5 5422 1.697E+6 0.29 1200 

SHALE 6917.2 10.B 0.797 5517 1.453E+6 0.31 1000 
COAL 692B.O 5.0 0.757 5246 1.755E+6 0.26 1000 

DIRTY-SANDSTONE 6933.0 24.5 0.7B7 5466 1.776E+6 0.29 700 
CLEAN-SANDSTONE 6957.5 50.1 0.766 5349 1.777E+6 0.27 1200 

Star BF 7007.6 6.5 0.766 5370 1.710E+6 0.27 1000 
Star BF 7014.1 50.0 0.737 51BB 2.031E+6 0.23 1200 
Star BE 7064.1 49.0 0.775 5494 1.942E+6 0.27 1200 
Star BE 7113.1 4.5 0.773 5500 1.461E+6 0.29 700 
Star BE 7117.6 10.5 0.79B 56B4 1.754E+6 0.30 1200 
Star BD 712B.1 7.7 O.B16 5B20 1.139E+6 0.34 1000 
Star BC 7135.8 11.4 0.766 5470 1.699E+6 0.27 700 
Star BB 7147.2 35.3 0.747 5352 1.B16E+6 0.25 700 
Star BA 7182.5 45.0 0.76B 5533 1.944E+6 0.26 1200 

Hemlock 7227.5 51.2 0.770 55B5 1.944E+6 0.26 1200 
Hemlock A 7278.7 12.0 0.769 5602 1.581E+6 0.2B 700 
Hemlock A 7290.7 3.5 0.794 5790 1.922E+6 0.29 1200 
Hemlock A 7294.2 8.4 0.730 5328 1.691 E+6 0.24 700 
Hemlock A 7302.6 12.1 0.733 5357 1.B94E+6 0.24 1200 
Hemlock A 7314.7 4.4 0.779 5700 2.348E+6 0.26 2400 
Hemlock A 7319.1 1B.1 0.754 5525 2.023E+6 0.25 1200 
Hemlock A 7337.2 5.4 0.756 5549 2.342E+6 0.24 1200 
Hemlock Al 7342.6 26.9 0.729 5363 1.766E+6 0.24 700 
HemlockA2 7369.5 6.7 0.791 5832 2.360E+6 0.26 1200 
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Client 

Well 

BlueCrest Energy 
Cosmo State 1 

Formation Hemlock 

Formation Transmissibility Properties 

Zone Name Top TVD Net Perm 
(ft) Height (md) 

(ft) 

COAL 6795.B 3.7 1.000 
SHALE 6799.5 13.0 0.001 

DIRTY-SANDSTONE 6B12.5 11.5 1.000 
CLEAN-SANDSTONE 6B24.0 16.1 1.000 
SILTY SANDSTONE 6B40.1 5.0 1.000 

CLEAN-SANDSTONE 6B45.1 9.4 1.000 
DIRTY-SANDSTONE 6B54.5 12.0 1.000 
CLEAN-SANDSTONE 6B66.5 23.4 1.000 

COAL 6BB9.9 6.2 1.000 
CLEAN-SANDSTONE 6B96.1 21.1 1.000 

SHALE 6917.2 10.B 0.001 
COAL 692B.O 5.0 1.000 

DIRTY-SANDSTONE 6933.0 24.5 1.000 
CLEAN-SANDSTONE 6957.5 50.1 1.000 

Star BF 7007.6 2.0 1.000 
Star BF 7014.1 50.0 1.000 
Star BE 7064.1 4B.O 1.000 
Star BE 7113.1 4.0 2.000 
Star BE 7117.6 10.5 5.000 
Star BD 7128.1 7.7 1.000 
Star BC 7135.B B.O 2.000 
Star BB 7147.2 30.0 2.000 
Star BA 71B2.5 45.0 5.000 

Hemlock 7227.5 51.2 10.000 
Hemlock A 727B.7 9.0 3.000 
Hemlock A 7290.7 3.5 3.000 
Hemlock A 7294.2 6.0 3.000 
Hemlock A 7302.6 12.1 10.000 
Hemlock A 7314.7 4.4 3.000 
Hemlock A 7319.1 lB.1 10.000 
Hemlock A 7337.2 5.4 3.000 
Hemlock Al 7342.6 22.0 3.000 
HemlockA2 7369.5 6.7 3.000 
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Porosity 
(%) 

4.1 
5.1 
B.3 

11.B 
6.4 
11.2 
B.6 
10.4 
3.5 
B.7 
4.5 
1.1 
5.B 
11 .3 
10.5 
11 .1 
9.7 
9.9 
10.5 
4.9 
9.4 
10.1 
11.5 
12.B 
12.B 
5.9 
10.4 
13.1 
4.3 
11.6 
5.3 
11.0 
8.9 

Res. 
Pressure 

(psi) 

3140 
3144 
3150 
3157 
3162 
3166 
3171 
31BO 
31BB 
3195 
3203 
3207 
3214 
3233 
3247 
3262 
32B7 
3300 
3304 
330B 
3313 
3325 
3358 
33B5 
33B5 
33B9 
3392 
339B 
3402 
3407 
3413 
3421 
3430 
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Client BlueCrest Energy 
Well Cosmo State 1 Scbl11berger 
Formation Hemlock 

Propped Fracture Schedule (Stage 17) 

Pumping Schedule 

The following is the Pumping Schedule to achieve a propped fracture half-length (X,) of 193.0 ft with an 
average conductivity (K,w) of 4227 md.ft. 

Job Description 
Step Pump Fluid Name Step Fluid Gel Prop. Prop. 
Name Rate Volume Cone. Type and Mesh Cone. 

(bbl/min) (bbl) (lb/mg al) (PPA) 
PAD 40.0 YF125ST 350 25.0 0.00 

1.0 PPA 40.0 YF125ST 125 25.0 Carbolite 16/20 1.00 
3.0 PPA 40.0 YF125ST 133 25.0 Carbolite 16/20 3.00 
5.0 PPA 40.0 YF125ST 131 25.0 Carbolite 16/20 5.00 
7.0 PPA 40.0 YF125ST 122 25.0 Carbolite 16/20 7.00 
9.0 PPA 40.0 YF125ST 115 25.0 Carbolite 16/20 9.00 
10.0 PPA 40.0 YF125ST 104 25.0 Carbolite 16/20 10.00 

Flush 40.0 WF125 212 30.2 0.00 

Fluid Totals 
1080 bbl of YF125ST 

212 bbl of WF125 

Pro pant Totals 
1727001b of Carbolite 16/20 

Pad Percentages 
% PAO Clean 32.4 
% PAD Dirty 27.8 

Job Execution 
Step Step Cum. Fluid Step Cum. Step Cum. Avg. Step 

Name Fluid Volume Slurry Slurry Prop Prop. Surface Time 
Volume (bbl) Volume Volume (lb) (lb) Pressure (min) 

(bbl) (bbl) (bbl) (psi) 
PAD 350 350 350.0 350.0 0 0 6077 8.8 

1.0 PPA 125 475 130.0 480.0 5231 5231 6059 3.3 
3.0 PPA 133 607 150.0 630.0 16707 21938 6154 3.8 
5.0 PPA 131 738 160.0 790.0 27568 49505 6729 4.0 
7.0 PPA 122 861 160.0 950.0 36009 85514 7476 4.0 
9.0 PPA 115 976 160.0 1110.0 43390 128904 7992 4.0 
10.0 PPA 104 1080 150.0 1260.0 43822 172725 8219 3.8 

Flush 212 1292 211 .7 1471.7 0 172725 6713 5.3 
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Cum. 
Time 
(min) 

8.8 
12.0 
15.8 
19.8 
23.8 
27.8 
31.5 
36.8 
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Client 

Well 

BlueCrest Energy 
Cosmo State 1 

Formation Hemlock 

Propped Fracture Simulation (Stage 171 

Scblmberger 

The following are the results of the computer simulation of this Fracturing Proposal using a Pseudo 3-D 
Vertical model. Effective Conductivity and Effective Fed are calculated based on perforated intervals with 
positive net heights. 

Stage 17 MD ___________________ __ ___________________ .14843.0 ft 
Initial Fracture Top TVD ________________ _______ _ 7064.1 ft 
Initial Fracture Bottom TVD _____________ __ ____ 7113.1 ft 
Propped Fracture Half-Length __________ _____ 193.0 ft 
Average Propped Width __________________ _____ 0.229 in 
Max Surface Pressure __________ ______ _________ 8312 psi 

Simulation Results by Fracture Segment 
From To Prop. Cone. Propped Propped Frac. Frac. Fracture 

(ft) (ft) at End of Width Height Prop. Gel Cone. Conductivity 
Pumping (in) (ft) Cone. (lb/mg al) (md.ft) 

(PPA) (lb/ft2) 
0.0 48.3 11.2 0.259 168.5 2.30 291.1 4812 
48.3 96.5 12.1 0.278 215.9 2.48 281.0 5250 
96.5 144.8 10.0 0.245 200.7 2.16 306.6 4543 
144.8 193.0 3.7 0.148 158.4 1.30 425.5 2470 
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Client 

Well 

BlueCrest Energy 
Cosmo State 1 

Formation Hemlock 

Scbl11berger 

Fracture Geometry Data Per Zone for Production Prediction 
Zone Name Top Top Gross Net Fracture Fracture Fracture 

MD TVD Height Height Width Length Conductivity 
(ft} (ft) (ft} (in) (ft) (md.ft} 

COAL 13502.2 6795.B 3.7 3.7 0.000 .0 0 
SHALE 13511.B 6799.5 13.0 13.0 0.000 .0 0 

DIRTY-SANDSTONE 13545.5 6B12.5 11.5 11.5 0.000 .0 0 
CLEAN-SANDSTONE 13575.4 6B24.0 16.1 16.1 0.000 .0 0 
SILTY SANDSTONE 13617.1 6B40.1 5.0 5.0 0.000 .0 0 

CLEAN-SANDSTONE 13630.1 6B45.1 9.4 9.4 0.000 .0 0 
DIRTY-SANDSTONE 13654.5 6B54.5 12.0 12.0 0.000 .0 0 
CLEAN-SANDSTONE 136B5.6 6B66.5 23.4 23.4 0.000 12.2 0 

COAL 13746.4 6BB9.9 6.2 6.2 0.000 21.5 0 
CLEAN-SANDSTONE 13762.4 6B96.1 21 .1 21 .1 0.032 76.B 595 

SHALE 13B17.9 6917.2 10.B 10.B 0.074 162.7 1362 
COAL 13B47.6 692B.O 5.0 5.0 0.104 179.1 1903 

DIRTY-SANDSTONE 13B61.7 6933.0 24.5 24.5 0.151 1B1.1 2736 
CLEAN-SANDSTONE 13934.2 6957.5 50.1 50.1 0.271 1B9.9 4B52 

Star BF 14109.1 7007.6 6.5 2.0 0.339 193.0 6059 
Star BF 14135.B 7014.1 50.0 50.0 0.346 193.0 61BB 
Star BE 14414. 7064.1 49.0 48.0 0.157 193.0 2802 

9 
Star BE 22B7B.B 7113.1 4.5 4.0 0.039 192.9 702 
Star BE 22BB3.3 7117.6 10.5 10.5 0.016 172.5 26B 
Star BD 22B93.B 7128.1 7.7 7.7 0.000 77.0 B 
Star BC 22901.5 7135.B 11.4 8.0 0.000 .0 0 
Star BB 22912.9 7147.2 35.3 30.0 0.000 .0 0 
Star BA 2294B.2 71B2.5 45.0 45.0 0.000 .0 0 

Hemlock 22993.2 7227.5 51.2 51.2 0.000 .0 0 
Hemlock A 23044.4 727B.7 12.0 9.0 0.000 .0 0 
Hemlock A 23056.4 7290.7 3.5 3.5 0.000 .0 0 
Hemlock A 23059.9 7294.2 B.4 6.0 0.000 .0 0 
Hemlock A 23068.3 7302.6 12.1 12.1 0.000 .0 0 
Hemlock A 230B0.4 7314.7 4.4 4.4 0.000 .0 0 
Hemlock A 230B4.B 7319.1 18.1 lB.1 0.000 .0 0 
Hemlock A 23102.9 7337.2 5.4 5.4 0.000 .0 0 
Hemlock Al 2310B.3 7342.6 26.9 22.0 0.000 .0 0 
HemlockA2 23135.2 7369.5 6.7 6.7 0.000 .0 0 
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l::ctst 
Energy Cosmopolitan Project 

H16_ 10-403 Hydratullc Fracture Attachments 

H16_ 10-403 Hydraiulic Fracture Attachments 



Client: 

Schlumberger Well: 

Basin/Field: 
State: 
County /Parish: 
Case: 
Disclosure Type: 
Well Completed: 
Date Prepared: 

Report ID: 

BlueCrest Energy 
H16 
Cosmo 
Alaska 
Kenai Peninsula Borough 

6873860 
Pre-Job 

2/1/2017 
7/21/201610:31 AM 
RPT-43S22 

Fluid Name & Volume Additive Additive Description Concentration Volume 
F103 Surfactant 1 Gal I 1000 Gal 1,155.0_G_a_I __ 

J218 Breaker 
J47S Breaker 

J532 Crosslinker 

Lb/ 1000 Gal 1,155.0 _L_b - --1 

7 Lb I 1000 Gal 8,071.0_ Lb __ -1 

3.1 Gal I 1000 Gal 3,560.0 ~ 
YF125ST:WF125 1,154,370 Gal J580 Gelling Agent 25 Lb I 1000 Gal 28,837.0 Lb 

L071 Clay Control Agent 2 Gal I 1000 Gal 2,310.0 Gal 
Clay Control Agent 166.7 Lb / 1000 Gal 192,395.0 Lb 

Bactericide 0.4 Lb I 1000 Ga_l _.,_ __ 408.0_Lb __ _, 
S522-1620 Proppin A ent varied concentrations 3,282.400.0 Lb 

Tht total W>lumt hst td in tht tab/~ obow rtprt stnts tht summotfon of wottr and additil/f's. Wot tr is supplitd by clitnt. 

CAS Number Chemical Name M ass Fraction 

-
-

- - ---

----

---
---

---
--
-
--
---

-
56-81-5 
64-19-7 
67-48-1 
67-63-0 
111-76-2 
112-42-5 
127-08-2 

1303-96-4 
2682-20-4 
7447-40-7 
7631-86-9 
7647-14-5 ----
7727-54-0 
7786-30-3 

9000-30·0 
9002-84-0 

10377-60-3 
14464-46-1 
14807-96-
14808-60-
25038-72· 
26172-55-

6 
7 

6 
4 

34398-01-1 
66402-68-4 -
68131-39-5 
91053-39·3 

- -

- -

---

-

- --

--

Water (Including Mix Water Supplied by Clie 

--"'1'""2"'"' -'-3 - Propanetriol 

nt)• 

2-hydro 
Acetic acid(impurity) 

xy-N,N,N-trimethylethanaminium chi oride 
Propan-2-ol 

~utoxye""t""h"'an"-o"'I _ _ _ 
1-undecanol 

Acetic acid, potassium salt 
Sodium tetra borate decahydrate 

2-methyl-2h-isothiazol-3-one 
Potassium chloride 

Non-crystalline silica (impurity) 
Sodium chloride 

- --
---- -

- 73 % 

<0.1 % 

<0.0001 % 

<1 % 

<0.1 % 
<0.1 % 

<O.Dl~ 
<0.0001 % 

<0.1 % 

<0.0001 % 

- 1 % 

< 0.001 % - -
<0.1 % 
<0.1 % 

-
<0.001 % 

Diammonium peroxidisulphate 
~gnesium chloride -- --

-

Vinyli 

Guar gu_m ___ _ 
_221r(tetrafluoroethylene) 

~nesium nitrate 

___ _ Cristobalit-'-'e'----
Magnesium silicate hydrate (talc) 

Quartz, Crystalline silica 

5-c 
dene chloride/methylacrylate C_2Polym 
hloro-2-methyl-2h-isothiazolol-3-one 
Alcohol, Cll linear, etho lated 

ramie materials and wares, chemicals 
C12-15 alcohol ethyoxylated 

Diatomaceous earth, calcined 

Ce 

er 

- - -

< 1 % 

< 0.001 % 

<0.001 % 

< 0.0001 % ---
< 0.001 % 

<0.0001 % 

<0.1 % 

<0.001 % --- -
<0.1 % 

- 25 % -
< O.Dl % 

< 0.01 % 

Total 100% 
•Mix wottr is supplitd by tM d~nt. S<hlumlttrgtr hos ~rformtd l'IO analysis of tht wot tr and cannot providt a breakdown of compoMnts that may havt lwtn oddtd to tht wottr by third-parties. 

• Tht tvoluanon of ottoc~d document is ~rformtd based on tht composition of the idtnh/itd products to the rxtent that such compositional mformohon was known to GRC-Chtmicafs as of tht dott of thr documt nt 
was productd. Any ntw updotts wilf not bt rtfltcttd in this documtnr. 

rt! Schlumberger 1016. Used by BlueCrest Energy by permission. Page: 1 I1 
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Document Approval 

Name Position Version Signature Date 

Alecia Wood 
Sr. Production H16 - Post Frac Wellbore 

2/10/2016 
Engineer Cleanup 

Joseph Sr. Drilling H16 - Post Frac Wellbore 
2/10/2016 

Longo Engineer Cleanup 

Lowell Sr. Completion H16 - Post Frac Wellbore 
2/10/2016 

Anderson Engineer Cleanup 

Ben Shafsky 
Drilling H16 - Post Frac Wellbore 

2/10/2016 
Superintendent Cleanup 

Randy 
Drilling Manager 

H16 - Post Frac Wellbore 
2/10/2016 

Frazier Cleanup 

Office Information 

Anchorage Office 
3301 "C" Street, Suite 202 
Anchorage, AK 99503 USA 
Tel : 907-754-9550 

Field Office - Anchor Point 

28615 Pathfinder Road 
Anchor Point, AK 99556 

H16 - Post Frac Wellbore Cleanup 
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Well Plan Summary 
Rig 

Well Type 

Well Design 

Completion 
Design 

BlueCrest #1 

Producer 
13-3/8" Surface x 9-5/8" Intermediate x 4-1/2" Liner 

Lower Liner with swells packer and frac sleeves 

Upper 4-1/2" frac string 

AFE 

APD 

API # 

Drilling #### 

Completion #### 
###-#### 

50-###-#####-00-00 

Cosmopolitan Project 
H16 - Post Frac Wellbore Cleanup 
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Goals & Objectives 

Cosmopolitan Project 
H16 - Post Frac Wellbore Cleanup 

1. Conduct a safe, injury free, incident free and accident free operation. No Injuries. No Spills. No HSE Incidents 

2. Establish fluid production types and rates (Oil, Gas, Water) 

3. Uninterrupted flow for the first 96 hours, i.e. no shutdowns or significant slowdowns. 

4 . Conduct a seamless switch between Great Northern and BlueCrest operations. 

5. Meet requirements for introducing fluid into the facility as directed by BlueCrest Production Supervisor 

6. The well was fracture stimulated using a DM-XT ball system. The balls are dissolvable in brine, but ball 

fragments may return and should be caught in the ball catcher. A list of ball sizes can be found at the end of 

the program. 

NOTE: 

• Please record all balls that were left in the well between frac'ing stages. 

• These are solid balls and will NOT dissolve. 

• Currently there are 3 planned. 

Pre-Flowback Operations 
1. Confirm HAZOP actions and P&ID walk through of all flowback equipment spread. 

2. Ensure data acquisition systems are functional and recording 

3. Record initial pressure and temperatures (BHP, OA, IA, Tubing) 

4. Conduct pre-flowback safety meeting with Great Northern Testing, BlueCrest Operations, HSE and All 

American Drilling. 

5. Review flowback operations and expected duration during SimOps meeting. 

6. Conduct pre-flowback pressure test of equipment and lines using water as the test medium. 

7. Verify wind direction and speed prior to and during flowback. Minimum 5 mph wind required for all 

unloading and transfer operations. Wind break effect of surrounding structures needs to be considered in 

order to prevent lay down of heavy hydrocarbon vapors in low lying areas and wind protected areas. Wind 

needs to have the capability to carry any gas vapors to a safe location away from operating equipment and 

ignition sources. 

Well Clean-up and Diagnostic Flow Test Using Lift Gas 
1. Collect and send samples periodically to BlueCrest lab for API gravity validation. 

2. Verify Lift Gas header pressure is greater than fluid column hydrostatic pressure above. 

3. If WHP is greater than production header pressure bleed WHP down until they are equal. 

4 . Initial choke setting should be 30/641h. This choke setting should be sufficient to generate an increase in 

surface temperature on the wellhead flowline. 

5. Start methanol injection into IA, just upstream of the Lift Gas choke, if possible. 

6. Slowly start Lift Gas injection in the IA at 300 Mscf/day (as low as possible). 

• Keep the rate slow enough such that IA pressure increases no more than 50 psi every 60 min after 

the initial gas injection rate. 

• Increase should be slow and steady to avoid fluid-cutting the valves. 

• No more and 1 bpm of liquid should pass through a gas lift valve. 

21 Page 
H16 - Post Frac Wellbore Cleanup 
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• There should always be a slow, steady increase in both IA and BH pressures. 

• Monitor these pressures throughout the lifting process. 

7. Maintain this low Lift Gas rate and IA pressure increase until fluid level is pushed down to the top valve and 

gas is injected into the tubing. This will be indicated in the following ways: 

• Both IA and BH pressures will decrease suddenly 

• Well will start producing aerated fluids. 

8. If a GL string is used each time a new GLV is uncovered there should be a corresponding decrease in IA 

pressure; although it will not be as great as that seen when uncovering the first valve. 

9. Continue at the current Lift Gas rate until fluid level is at the OV. If necessary, shoot a fluid level to confirm. 

10. With the fluid level at the Orifice Valve, begin opening choke in 2/641
h increments and monitor BHP and 

returns for 2x tubing volumes. If BHP is fairly stable and solids content is <1% repeat this procedure. 

11. If BHP stays stable and solids content is low after a total of 20/641
h choke increase from the initial setting, 

then more aggressive choke changes can be made by 4/641
h increments. 

• Monitor BHP and returns 2x tubing volumes. 

• The goal is to work the choke open as quickly as possible following the above guidelines. 

• Slugging should first be mitigated by adjusting the Lift Gas rate, not the choke. 

• Once the choke is open it should remain open. 

NOTE: 

• It is imperative that the well is allowed to flow uninterrupted for a minimum of 96 hours. 

• Any shut-ins tend to cause plugging when the proppant falls out of the fluid stream. 

12. Lift Gas rates can be increased at the discretion of the Production Supervisor. 

13. As a check, IA pressure is an indicator as to whether Lift Gas valves above the OV are closed. IA pressure 

must be less than the closing pressures listed in the gas lift design tables in the post frac slickline procedures 

above for them to be closed.; 

14. Once the predetermined fluid criteria are met with sufficient sampling approved by the BlueCrest Production 

Supervisor, production can be turned over to the facility. A pre-job meeting with the Drilling Manager, 

Production Supervisor and Great Northern should be held to ensure that everyone is aware of the process 

and that shutting in the well may create a problem leading to limited flow potential. 

3I Pag e 
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September 7, 2016 

State of Alaska 
Alaska Oil and Gas Conservation Commission 
333 West 7th Avenue, Suite #100 
Anchorage, AK 99501 

Cosmopolitan Project 
H16 - Notice of Operations Affidavit 

Re .: Notice of Fracture Operations for the proposed H16 Well - Owner Notification Affidavit 

Dear Sir or Madam, 

All owners, landowners, surface owners, and operators within a one-half mile radius of the proposed wellbore trajectory have 
been provided a notice of operations including the following: 

• That upon request a complete copy of the application is available from the operator; and 

• Includes BlueCrest Alaska Operating LLC contact information; 

I, Larry Burgess, verify that the facts stated in the Notice of Operations are true and correctly portray all pertinent 
and required information as stated in 20 AAC 25.083. 

Rega~ /j 
LarryBu~ ~ 
HSE Manager 
BlueCrest Alaska Operating LLC 
Phone (907) 754-9552 

The foregoing instrument was acknowledged before me this 7-fli day of<..9fkmhe£ 2016 
by Larry Burgess. 

Notary Public in and for Alaska 
My Commission Expires: J;;,e,c. . 01, 2018 

I 

Bruni H. Warrick 
Notary Public, State o f Alaska 
Commission# 141201020 

My Commission Expires 
December 1, 2018 

H16 - Notice of Operations Affidavit 
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Publicly Recorded Wells: 1/2-mile Radius 

Well Name PTO API 

Hansen lA-Ll 207-079 50-231-20010-60-00 

Hansen lA 203-004 50-231-20010-01-00 

Hansen 1 201-157 50-231-20010-00-00 

Comopolitan State 1 212-164 50-831-20043-00-00 

Starichkof St 1 166-064 50-831-10002-00-00 

Source: AOGCC Public Database, Well Log Data 

Current Operator Current Class 

BlueCrest Alaska Operating LLC Development 

BlueCrest Alaska Operating LLC Exploratory 

ConocoPhillips Alaska Inc Exploratory 

BlueCrest Alaska Operating LLC Exploratory 

ExxonMobil Production Company Exploratory 

Cosmopolitan Proiect 
H1 6_Area of Review 

Current Status 

Oil Well, Single Completion 

Oil Well, Single Completion 

Plugged & Abandoned 

Suspended Well 

Plugged & Abandoned 

H16_Area of Review 
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Figure 1: Publicly Recorded Wells: 1/2 Mile Radius 
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Publicly Recorded Water Well Details: 1/2-mile Radius 

·••r.• . I 

log TWUA Well ID Owner Street Addresss legal Description Mailin11 Address 

1 Laura Hansen 28977 Starichof Cr. Inman Sub D Pt. 1 Tract A PO Box 1386 Anchor Point, AK 99556 

17836 LAS 23411 2 Terrv Jordan 28975 CH Miller St. CH Miller Sub D Lot 1 2185 N. OOl!WOOd Ct Wasilla, AK 99654 

17835 LAS8898 3 George Miller 28909 CH Miller St. CH Miller Sub D Lot 2 PO Box 966 Anchor Point, AK 99556 

4 Thomas Eckenrod 28883 CH Miller St. CH Miller Sub D Lot 3 PO Box 657 Anchor Point, AK 99556 

17836 5 John Hansen 28615 Pathfinder Rd. 28555 Pathfinder Rd PO Box 132 Anchor Point, AK 99556 

40354 6 John Hansen 28525 Sterling Hwy. 28525 Sterlin!! Hwy. PO Box 132 Anchor Point, AK 99556 

7 Herff Keit h 28477 Camillas Ct. Cottonwood Point Sub D, Lot 1 PO Box 1096 Anchor Point, AK 99556 

8 Peter Jensen 71321 Amanda Rose Dr. Dugway Sub D, Replat Lot 4A 7700 Port Oxford Dr. Anchorage, AK 99507 

LAS 30228 9 Barry W hite 28469 Camillas Ct. Cot tonwood Replat #1 Lot 3B PO Box 1230 Anchor Point, AK 99556 

10 Jolayne Soplanda 28100 Costa I Vista Cr. Costa! Vista Sub D, Lot 6 PO Box 343 Anchor Point, AK 99556 

11 Donald Waddell 28180 Costa I Vista Cr. Costal Vista Sub D, Lot 15 PO Box 277 Sumner, WA 98390 

19968 12 Joan Badgley 28275 Sterling Hwy. Sta riski Heights, Lot 1 PO Box 227 Anchor Point, AK 99556 

13 Leah Scott 28279 Sterling Hwy. Stariski Heil!hts, Lot 2 PO Box 1193 Anchor Point, AK 99556 

14 James Quinlan 71211 Tall Tree Walli Tracts, Tract A PO Box 469 Bellvue, CO 80512 

Source: 

• ADNR Division of Mine, Land & Water-Well Log Tracking System (WELTS) 

• Alaska Consulting and Environmental Engineering Field Study 

latitude l ongitude Depth 

59' 51.103' N 151' 48.383' w 90 

59' 51.154' N 151. 48.827' w 25 

59' 51.163' N 151' 48.427' w 27 

59' 51.262' N 151' 48.344' w 29 

59' 51.356' N 151' 48.318' w 26 

59' 51.459' N 151' 48.382' w 18 

59' 51.666' N 151' 48.180' w 74 

59' 51.562' N 151' 48.275' w 24 

59' 51.717' N 151' 48.166' w 75 

59' 51.900' N 151' 47.580' w 104 

59' 51. 776' N 151' 47.667' w 50 

59' 51.740' N 151. 47.423' w 110 

59' 51.712' N 151' 48.420' w 119 

59' 51.976' N 151' 48.111' w 87 

Cosmopolitan Proiect 
H16_Area of Review 

Water level Elevation 

81.51 90.00 

23.55 88.00 

N/A 87.00 

22.30 82.00 

22.10 97.00 

12.26 130.00 

72.60 102.00 

22.90 106.00 

71.65 101.00 

93.73 156.00 

N/A N/A 

90.48 154.00 

86.90 154.00 

64.47 82.00 

H16_Area of Review 
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Publicly Recorded Water Wells: 1/2-mile Radius 

Cosmopolitan Area Lease Map ........... 
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Figure 2: Publica/ly Recorded Water Wells: 1/2 Mile Radius 

Cosmopolitan Project 
H16_Area of Review 

H16_Area of Review 
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Figure 3: Publicly Recorded Water Well Detail: 1/2 Mile Radius 

Cosmopolitan Project 
H16_Area of Review 

H16_Area of Review 
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Property Owners: 1/2-mile Radius 
. ... • I 

Parcel Reference KPB Property ID TWP I RNG I Sec Name Parcel Address 

1 16501136 T4S I R15W I Sec 2 James Quinlan 71211 Tall Tree Ave. 

2 16501135 T4S I R15W I Sec 2 Lillian M Miller Living Trust 71015 Tall Tree Ave. 

3 16501310 T4S I R15W I Sec 1 Thomas E & Linda G Trust~.t-t/i~ "> . 28056 Coastal Vista Circle 

4 16501311 T4S I Rl5W I Sec 1 James Jr & Jolayne L Soplanda 28100 Coastal Vista Circle 

5 16501311 ')( T4S I R15W I Sec 1 Stanley V Stearns /(..c:;,....1~1h n/a (Coastal Vista Sub, Lot 7) 

6 16501313 T4S I Rl5W I Sec 1 James L Kaercher Trust Amended n/a (Coastal Vista Sub, Lot 8) 

7 16501320 T4S I RlSW I Sec l Donald E & Penny J Waddell 28180 Coastal Vista Circle 

8 16501314 T4S / R15W I Sec 1 Michael A Diddock 28244 Coastal Vista Circle 

9 16501315 T4S I Rl5W I Sec 1 Eric J Baumbich • 28245 Sterling Highway 

10 16S01305 T4S I R15W I Sec 1 Richard & Judy Kroll n/a (Stariski Heights, Lot 5) 

11 16501301 T4S I R15W I Sec 1 Joan Badgley • 28275 Sterling Highway 

12 16501302 T4S I RlSW /Sec 1 Leah R Scott • 28279 Sterling Highway 

13 16501303 T4S I R15W I Sec 1 Raymond P & Roberta J Oneill 28315 Sterling Highway 

14 16501304 T4S I R15W I Sec 1 Richard & Judy Kroll n/a (Stariski Heights, Lot 4) 

15 16S01432 T4S I R15W I Sec 2 Robert AJr & Nancy Carlson Trust • n/a (Cottonwood Point Sub, Lot 11) 

16 16501429 T4S / RlSW /Sec 2 Thomas Haeg • n/a (Cottonwood Point Sub, Lot 8) 

17 16501430 T4S I RlSW I Sec 2 Kenneth Lewandowski • 28432 Ca millas Street 

18 16501431 T4S I R15W I Sec 2 Norman & Gayla Knoll • n/a (Cottonwood Point Sub, Lot 10) 

19 16501428 T4S I R15W I Sec 2 Glenn G Nackoney 28432 Camillas Street 

20 16501427 T4S I RlSW I Sec 2 Gene J & Linda A Friendshuh n/a (Cottonwood Point Sub, Lot 6) 

21 16501426 T4S I RlSW I Sec 2 Tschudy G Schmidt · ~ [28455] Camillas Court 

22 16501435 T4S I RlSW I Sec 2 Katherine A Schmidt .. 28465 Camillas Court 

23 16501434 T4S I RlSW I Sec 2 Barry L & Donna E White 28469 Camillas Court 

24 16S01433 T4S I RlSW I Sec 2 Barry L & Donna E W hite , n/a (Cottonwood Point Sub. , Replat No. 1, Lot 3A) 

2S 16501423 T4S I RlSW I Sec 2 James N Craig n/a (Cottonwood Point Sub, Lot 2) 

26 16501422 T4S I RlSW I Sec 2 Herff L Keith Jr Declaration of Trust 284 77 Camillas Court 

27 16501401 T4S I RlSW I Sec 2 James Soplanda Jr < 28507 Camillas Court 

28 16501414 T4S I RlSW I Sec 2 Peter & Shelly Jensen Joint Revocable Dugway Sub, Replat, Lot 3A 

29 16S0141S T4S/ RlSW /Sec 2 Peter & Shelly Jensen Joint Revocable 71321 Amanda Rose Dr Dugway Sub, Replat, Lot 4A 

30 16501416 T4S/ RlSW /Sec 2 Peter & Shelly Jensen Joint Revocable Trust • Dugway Sub, Replat, Lot SA 

31 16501409 T4S/ RlSW I Sec 2 Peter & Shelly Jensen Joint Revocable Trust • Dugway Sub, Replat, Lot 9A 

32 16501408 T4S I RlSW I Sec 2 Peter & Shelly Jensen Joint Revocable Trust Dugway Sub, Replat, Lot BA 

33 16501407 T4S I RlSW I Sec 2 Peter & Shelly Jensen Joint Revocable Trust Dugway Sub, Replat, Lot 7A 

34 16501406 T4S I RlSW I Sec 2 Peter & Shelly Jensen Joint Revocable Trust • Dugway Sub, Replat, Lot 6A 

35 16501410 T4S / RlSW I Sec 2 Peter & Shelly Jensen Joint Revocable Trust , Dugway Sub, Replat, Lot lOA 

36 16501411 T4S I RlSW I Sec 2 Peter & Shelly Jensen Joint Revocable Trust • Dugway Sub, Replat, Lot llA 

37 16501412 T4S / RlSW / Sec 2 Peter & Shelly Jensen Joint Revocable Trust • Dugway Sub, Replat, Lot 12A 

38 16501413 T4S I RlSW /Sec 2 Peter & Shelly Jensen Joint Revocable Trust Dugway Sub, Replat, Lot 13A 

Commenci ng from the 1/4 COR Common to Sec 1 & 2 Being the POB TH N209 FT TH 

39 16S01125 T4S I RlSW I Sec 2 Rance L & Marlies C Massey W 417 FTTH S 209 FTTH E 417 FT to to POB 

40 16501421 T4S I RlSW I Sec 1 Carry B Munro • FUHR Replat 2003, Lot 5 

Mailing Address 

PO Box 469 

2220 N Star St, Apt 1 

PO Box 1625 

PO Box 343 

11709 Bunky Henry Lane 

2913 Princeton Way 

PO Box 277 

2621 W Canyon Ave, Apt 427 

402 S Highland Avenue 

24122 La Hermosa Avenue 

PO Box 227 

PO Box 1193 

PO Box 109S 

24122 La Hermosa Avenue 

2548 N Post Road 

PO Box 4022 

PO Box 1321 

7955 S Sundance Road 

5Sll Polk Street 

45180 Cosmosview Court 

4160 w 105th Place 

5876 Cobbler Drive 

PO Box 1230 

PO Box 1230 

PO Box 620 

PO Box 1096 

PO Box 343 

7700 Port Orford Drive 

7700 Port Orford Drive 

7700 Port Orford Drive 

7700 Port Orford Drive 

7700 Port Orford Drive 

7700 Port Orford Drive 

7700 Port Orford Drive 

7700 Port Orford Drive 

7700 Port Orford Drive 

7700 Port Orford Drive 

7700 Port Orford Drive 

13440 Peacock Drive 

34201 E Loop Road 

Cosmopolitan Proiect 
H16_Area of Review 

City State Zip 

Bellvue co 80512-0469 

Anchorage AK 99503-1883 

Clackamas OR 97015-1925 

Anchor Point AK 99556-0343 

El Paso TX 79936-5S33 

Anchorage AK 99508-4433 

Sumner WA 98390-0050 

San Diego CA 92123-4698 

Lombard IL 60148-3051 

Laguna Niguel CA 92677-2229 

Anchor Point AK 99556-0227 

Anchor Point AK 99556-1193 

Soldotna AK 99669-1095 

Laguna Niguel CA 92677-2229 

Anchorage AK 99501-1757 

Homer AK 99603-4022 

Anchor Point AK 99556-1321 

Prescott A2 86303-8184 

Hollywood FL 33021-6431 

Soldotna AK 99669-6970 

Westminster co 80031-1907 

Anchorage AK 99S02· 1897 

Anchor Point AK 99SS6- 1230 

Anchor Point AK 99556- 1230 

Marcola FL 974S4·0620 

Anchor Point AK 99S56-1096 

Anchor Point AK 99556-0343 

Anchorage AK 99S07-6018 

Anchorage AK 99507-6018 

Anchorage AK 99507-6018 

Anchorage AK 99S07-6018 

Anchorage AK 99S07-6018 

Anchorage AK 99507-6018 

Anchorage AK 99507-6018 

Anchorage AK 99507-6018 

Anchorage AK 99S07-6018 

Anchorage AK 99507-6018 

Anchorage AK 99507-6018 

Littleton co 80124-2626 

Stanfield OR 97875-4584 

H16_Area of Review 
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41 16501420 T45 / R15W /Sec 1 Katherine A Schmidt 
. 

FUHR Replat 2003, lot 4 

42 16501417 T4S I R15W I Sec 1 Robert McDonald 70810 Katana Dr (FUHR Replat 2003, Lot 1) 

43 16501418 T4S / R15W /Sec 1 James Jr & Jolayne Soplanda ' FUHR Replat 2003, Lot 2 

44 16501419 T4S I R15W I Sec 1 James Jr & Jolayne Soplanda • FUHR Replat 2003, Lot 3 

45 16501124 . t>/<. T4S I R15W I Sec 2 Ero Victor Walli Govt Lot 6 

46 16501131 T4S I RlSW I Sec 11 !Sec 21 Ero Victor Walli C H Miller SUB Lot 4 

47 16501124 ~ T4S I R15W I Sec 2 Thomas N Eckenrod l?Q....t/.3Z.. • 28833 C H Miller St 

48 16501133 T45 / RlSW /Sec 2 George T & Shirley L Miller . 28909 C H Miller St 

49 16501134 T4S I R15W I Sec 2 Terry C Jordan Living Trust 2897S C H Miller St 

50 16501129 T4S I RlSW I Sec 2 & 11 & 12 COLASKA - SE1/4SE1/ 4 in Sec 2 & NE1/4NE1/4 in Sec 11 & NW1/ 4NW1/4 in Sec 12 

51 16571154 T4S I RlSW I Sec 11 Laura Hansen • 28977 Surichof Circle 

52 16571156 T4S I RlSW I Sec 11 Inman Community Property Trust 
29425 Alta Loop ·(Govt Lots 1 & 2 NW of New Sterling Hwy, Exclude Stariski Park 

1979 & 1980 & Inman Sub Part 1) 

/(, 5t?l/CJ'5' it-~.-..S<Ut ../~"' «t Vl'e>/A. /o/,f:c_J o //'I~ 
/ 

/DC"-{ 1r '" 

b~~ , ~ d 

~rz../~ 

5876 Cobbler Drive 

PO Box 382 

PO Box 343 

PO Box 343 

PO Box 1471 

PO Box 1471 

PO Box 657 

PO Box966 

2185 N Dogwood Court 

240 w 68th Ave 

PO Box 1386 

PO Box SO 

Cosmopolitan Project 
H16_Area of Review 

Anchorage AK 99S02-1897 

Sterling AK 99672-0382 

Anchor Point AK 99556-0343 

Anchor Point AK 99556-0343 

Valdez AK 99686-1471 

Valdez AK 99686-1471 

Anchor Point AK 99S56-0657 

Anchor Point AK 99556-0966 

Wasilla AK 99654-4515 

Anchorage AK 99518-1752 

Anchor Po int AK 99556-1386 

Anchor Point AK 99556-0050 

H16_Area of Review 



Blue?t~st 
, Energy 

August 26, 2016 

Raymond P & Roberta J Oneill 
PO Box 1095 
Soldotna, AK 99669 

Cosmopolitan Pro;ect 
BlueCrest Energy- H16 No1ice of Opera!iOlls 

330J C Street, Suite 202, Anchorage, AK 99503 
Larry Burgess 

(907) 754-9552 
lburgess@bluecrestenergy.com 

Property Information 
KPB Property ID: 16501303 
TWP/RNG/Sec: T45 / RlSW I Sec 1 
Parcel Addrt.!ss: 2831!> Sterling Highway --- ------- ------- -- ---
RE: Notke of Operations for Hydraulic Fracturing for H16 Onshore Horizontal Producer 

Dear Raymond P & Roberta J Oneill, 

BlueCrest Alaska Operating LLC Is hereby sending notification of our Intent to submit an application for sundry approvals In 
reBards to hydraulic fracturing for the horizontal production well H16. Upon request a complete copy of the application will 
be available to you. To request a copy of the application please use the following contact information: 

BlueCrest Alaska Operating LLC 
3301 C Street, Suite 202, Anchorage, AK 99503 
Attn: Larry Burgess 
907-754-9552 

If you have any questions or require further information, please do not hesitate to contact Larry Burgess at 907-754-9552. 

Sincerely, 

Larry Burgess 
HSE Manager 
BlueCrest Alaska Operating LLC 

PO Box1095 

Soldotna, AK 99669 BlueCrest Energy - H16 Notice of Operations 



CJ 

1Tlue~~sc 
, Energy 

August 26, 2016 

Joan Badgley 
PO Box 227 
Anchor Point, AK 99556 

KPB Property ID: 16501301 
TWP/RNG/Sec: T 45 / RlSW I Sec 1 
Parcel Address: 28275 Sterling Highway 

Property Information 

Cosmopolitan Project 
BlueCrest Energy - H 16 Notice of Operations 

3301 C Street, Suite 202, Anchorage, AK 99503 
Larry Burgess 

(907) 754-9552 
I bur gess@bluecresten ergy .com 

RE: Notice of Operations for Hydraulic Fracturing for H16 Onshore Horizontal Producer 

Dear Joan Badgley, 

BlueCrest Alaska Operating LLC is hereby sending notification of our Intent to submit an application for sundry approvals in 
regards to hydraullc fracturing for the horizontal production well Hl6. Upon request a complete copy of the application will 
be available to you. To request a copy of the application please use the following contact information : 

BlueCrest Alaska Operating LLC 
3301 C Street, Suite 202, Anchorage, AK 99503 
Attn: Larry Burgess 

907-754-9552 

tf you have any questions or require further information, please do not hesitate to contact Larry Burgess at 907-754-9552. 

Sincerely, 

Larry Burgess 
HSE Manager 

BlueCrest Alaska Operating LLC 

Co.rtllledFee 

CJ Ratum Recelpl Fea 
CJ (Endolwement Requlrod) 

CJ RNl/foted Dellvery Fee r---fft--ttf~-{.... 
,- (Endor.iement ReQulred) 

$(). CJ4 
Joan Badgley 

"·'" PO Box 227 

Anchor Point, AK 99556 
BlueCrest Energy - H16 Notice of Operations 
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August 26, 2016 

Eric J Baumblch 
402 S Highland Avenue 
Lombard, IL 60148 

KPB Property ID: 16501315 
TWP/RNG/Sec: T4S I RlSW /Sec l 
Parcel Addres. . 28245 Sterling Highway 

Property Information 

Cosmopohlan Project 
BlueCresl Energy - H 16 Notice of Operations 

3301 C Street, Suite 202, Anchorage, AK 99503 
Larry Burgess 

(907) 754-9552 
lburgess@bluecrestenergy.com 

RE: Notke of Operations for Hydraulic fracturing for H16 Onshore Horizontal Producer 

Dear Eric J Baumbich, 

BlueCrest Alaska Operating LLC Is hereby sending notification of our intent to submit an application for sundry approvals in 
regards to hydraullc fracturing for the horizontal production well H16. Upon request a complete copy of the application will 
be available to you. To request a copy of the application please use the following contact Information: 

BlueCrest Alaska Operating LLC 
3301 C Street, Suite 202, Anchorage, AK 99503 
Attn: Larry Burgess 
907-754-9552 

If you have any questions or require further information, please do not hesitate to contact Larry Burgess at 907-754-9552. 

Sincerely, 

Larry Burgess 
HSE Manager 
BlueCrest Alaska Operating LLC 

BlueCrest Energy - H16 Notice of Operations 
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B1~e~a1 
/ E11ei'KY 

August 26, 20 16 

Michael A Diddock 
2621 W Canyon Ave, Apt 427 
San Diego, CA 92123 

KPB Property ID: 16501314 
1 W' /IH\I S T4S I Rl5W I Sec 1 
Parcel Addres~ 28244 Coastal Vista Circle 

Property Information 

Cosmopolitan Project 
BlueCrest Fnergy • H16 Notice of Operations 

3301 C Street, Suite 202, Anchorage, AK 99503 
Larry Burgess 

{907) 754-9552 
lburgess@bluecrestenergy.com 

RE: Notice of Operations for Hydraulic Fracturing for H16 Onshore Horizontal Producer 

Dear Michael A Dlddock, 

BlueCrest Alaska Operating LLC is hereby sending notification of our Intent to submit an application for sundry approvals In 
regards to hydraulic fracturing for the horizontal production well H1.6. Upon request a complete copy of the application will 
be available to you. To request a copy of the application please use the following contact Information: 

BlueCrest Alaska Operating LLC 
3301 C Street, Suite 202, Anchorage, AK 99503 
Attn: Larry Burgess 
907-754-9552 

If you have any questions or require further information, please do not hesitate to contact Larry Burgess at 907-754-9552. 

Sincerely, 

Larry Burgess 
HSE Manager 
BlueCrest Alaska Operating LLC 

. ---~ (907) 754-9552 

$0 .00 
Cl
0 

A.Wm Rll081pt Fee 
(Endcn«nant Required) •o.oo 

Cl 1--~~~~__, 

/~~~ 
1 

. to.9\ 1 
Michael A Diddocl< 

"·'" 2621 W Canyon Ave, Apt 427 

San Diego, CA 92123 

~-·---
I 
·I 

BlueCrest Energy· H16 Notice of Operations 



August 26, 2016 

Stanley V Stearns 
11709 Bunky Henry Lane 

El Paso, TX 79936 

~ Property Information 
KPB Property ID: 165~/t,,§Of3{Z.,,, bY z;./b 
TWP/RNG/Sec: T4S I RlSW /Sec l / I 1·1 
Parcel Address: Coa: t I VtStCl Sub I ot ./ 

Cosmopolltan Project 
BlusCrest !:nergy - H16 Notice of Operations 

3301 C Street, Suite 202, Anchorage, AK 99503 

Larry Burgess 
(907) 754-9552 

lburgess@bluecrest energy.com 

RE: Notice of Operations for Hydraulic Fracturing for Hl6 Onshore Horizontal Producer 

Dear Stanley V Stearns, 

BlueCrest Alaska Operating LLC Is hereby sending notification of our intent to submit an application for sundry approvals in 
regards to hydraulic fracturing for the horizontal production well H16. Upon request a complete copy of the application will 
be available to you. To request a copy of the application please use the followlng contact information: 

BlueCrest Alaska Operating LLC 

3301 C Street, Suite 202, Anchorage, AK 99503 
Attn: Larry Burgess 
907-754-9552 

If you have any questions or require further information, please do not hesitate to contact Larry Burgess at 907-754-9552. 

Sincerely, 

Larry Burgess 
HSE Manager 
BlueCrest Alaska Operating LLC 

,. _ _,__P_ho_n.e (907) 754-9552 

~ill'",~Tff:'~ 

~~~1!~~;11111~=~~~11~!~9! 
::T ~~~~~-;-::;-i::;;;:;--_;_-__;;_,_;;:;T--.::.--...::.::_,...;::.;:.:.__ _ _J 

~ ~~- 10 "° 1-~---&.'--' ...... -l 

Cefl.lled~ 
Cl 
Cl R&:um Re°"411 F .. 
CJ (Endo.-aement Roqun.d) 

CJ Aellricled Oelillely HNI !-----M.J~l:u-4' 
CJ (Et>dor••"nent Roq.Jiref,l 

$ .• ~--

Stanley v stwITH 

11709 Bunky Henry Lane 

El Paso, TX 79936 
BlueCrest Energy - H16 Uorice of Operations 
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August 26, 2016 

Katherine A Schmidt 
5876 Cobbler Drive 
Anchorage, AK 99502 

KPB Property ID: 16501435 
TWP/RNG/Sec: T4S / RlSW /Sec 2 
Parcef Address: 2846S Camillas Court 

Property Information 

Cosmopohtan Project 
BlueCresl Energy - H 16 Notice of Operations 

3301 C Street, Suite 202, Anchorage, AK 99503 
Larry Burgess 

(907) 754 9552 
fburgess@bluecrestenergy.com 

RE: Notice of Operations for Hydraulic Fracturing for H16 Onshore Horizontal Producer 

Dear Katherine A Schmidt, 

BlueCrest Alaska Operating LLC is hereby sending notification of our intent to submit an appficatlon for sundry approvals In 
regards to hydraulic fracturing for the horizontal production well H1.6. Upon request a complete copy of the appflcation will 
be available to you . To request a copy of the application please use the following contact information : 

BlueCrest Alaska Operating LLC 
3301 C Street, Suite 202, Anchorage, AK 99503 
Attn : Larry Burgess 
907-754-9552 

If you have any questions or require further information, please do not hesitate to contact Larry Burgess at 907-754-9552. 

CJ 

Sincerely, 

Larry Burgess 
HSE Manager 
BlueCrest Alaska Operating LLC 
Phon~(907)7S4-9552 

Cetlllled Fee 

CJ Ro!Um Receipt r .. e 
CJ (Endor.>emo~t Req.ilred) 

R~ O.INery Fee 
r (~monl Required) 

I KJ. 

CJ 

Katherinf' A Schmidt 
ff.94 

5876 Cobbler Drive 

Anchorage, AK 99502 BlueCrest Energy - H16 Notice of Operations 
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BiueCl~r 
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August 26, 2016 

Tschudy G Schmidt 
4160 W 105th Place 
Westminster, CO 80031 

KPB Property ID: 16501426 
TWP/RNG/Sec: T4S / RlSW /Sec 2 
Parcel Addre ;s. 284455 [28455] Camillas Court 

Property Information 

Cosmopolitan Project 
BlueCrest Energy - H16 Notrce of Operations 

3301 C Street, Suite 202, Anchorage, AK 99503 
Larry Burgess 

(907) 754-9552 
lburgess@bluecrestenergy.com 

RE: Notice of Operations for Hydraulk Fracturing for H16 Onshore Horizontal Producer 

Dear Tschudy G Schmidt, 

BlueCrest Alaska Operating LLC Is hereby sending notification of our intent to submit an application for sundry approvals in 
regards to hydraulic: fracturing for the horizontal production well H1.6. Upon request a complete copy of the application will 
be available to you. To request a copy of the application please use the following contact Information: 

BlueCrest Alaska Operating LLC 
3301 C Street, Suite 202, Anchorage, AK 99503 
Attn : Larry Burgess 
907-754-9552 

If you have any questions or require further information, please do not hesitate to contact lanry Burgess at 907-754-9552. 

Sincerely, 

Larry Burgess 
HSE Manager 
BlueCrest Alaska Operating LLC 

OB/26/2016 

4160 W 105th Place 

Westminster, CO 80031 B/ueCrest Energy · H16 Notice of Operations 



CJ 

August 26, 2016 

Gene J & Linda A Friendshuh 
45180 Cosmosview Court 
Soldotna, AK 99669 

Cosmopolitan Project 
BlueCrest Energy H16 Notice of Operations 

3301 C Street, Suite 202, Anchorage, AK 99503 
Larry Burgess 

(907) 754-9552 
lburgess@bluecrestenergy.com 

Property lnform2tion 

KPB Property ID: 16501427 
TWP/RNG/Sec: T4S I RlSW /Sec 2 
Parcel Address. Cottonwood Point Sub, lot 6 -- -----
RE: Notice of Operations for Hydraulic Fracturing for H16 Onshore Horizontal Producer 

Dear Gene J & Linda A Friendshuh, 

BlueCrest Alaska Operating LLC is hereby sending notification of our Intent to submit an appllcatlon for sundry approvals in 
regards to hydraulic fracturing for the horizontal production well H16. Upon request a complete copy of the appllcatlon will 
be available to you. To request a copy of the application please use the following contact information: 

BlueCrest Alaska Operating LLC 
3301 C Street, Suite 202, Anchorage, AK 99503 
Attn: Larry Burgess 
907-754-9552 

If you have any questions or require further Information, please do not hesitate to contact Larry Burgess at 907-754-9552. 

Sincerely, 

Larry Burgess 
HSE Manager 
BlueCrest Alaska Operating LLC 

CJ Retum ~!Fee 
c::J (EndorH1Tl611! Roq..ll111d) 
Cl Root1cled Oollvery Fee l--~~-8fi.-'I 
ri (Endotaa.'M'lt Required) •o. ~ 

Gene ;;> • • A Friendshuh ,,_,, 08/26/2016 

4.: .:.. ...osmosview Court 

Soldotna, AK 99669 BlueCrcst Energy - H16 Notice of Operations 
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August 26, 2016 

Glenn G Nackoney 
5511 Polk Street 
Hollywood, FL 33021 

KPB Property ID: 16501428 

TWP/RNG/Sec: T4S / RlSW /Sec 2 
Parcel Address: is 3..! Can.ill Street 

Property lnfor matlon 

Cosmopolitan Pro1ed 
BlueCrest Er)frgy - H16 Notice of Operations 

3301 C Street, Suite 202, Anchorage, AK 99503 
Larry Burgess 

(907) 754-9552 
lburgess@bluecrestenergy.com 

RE: Notice of Operations for Hydraulic Fracturing for H16 Onshore Horizontal Producer 

Dear Glenn G Nackoney, 

BlueCrest Alaska Operating LLC is hereby sending notification of our Intent to submit an application for sundry approvals In 
regards to hydraulic fracturing for the horizontal production well Hl.6. Upon request a complete copy of the application will 
be available to you. To request a copy of the application plea~e use the following contact information : 

BlueCrest Alaska Operating LLC 
3301 C Street, Suite 202, Anchorage, AK 99503 
Attn: Larry Burgess 
907-754-9552 

If you have any questions or require further information, please do not hesitate to contact Larry Burgess at 907-754-9552. 

Sincerely, 

Larry Burgess 
HSE Manager 
BlueCrest Alaska Operating UC 
Phone(907)754-9552 

C"'1111ed Fee 
0 
D Reun Roca/pt Fee 
D (Etlo"'8Glrl8nt ReqWed) $0.00 
Cl Rostrfcted Dellvety Fee t----4ttr.o-flft-I 
r (Endo,_,,orit Re~utred) 

I .o. 4 
Glenn G Nackoney 

'6.94 
5511 Polk Street 

Hollywood, FL 33021 

==-•o= . ..-.-.;= - -

0(/2 /20 6 

BlueCrcst Energy- H16 Notice of Operations 
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August 26, 2016 

Norman & Gayla Knoll 
7955 S Sundance Road 
Prescott, AZ 86303 

KPB Property ID: 16501431 
TWP/RNG/Sec: T4S I RlSW /Sec 2 
Pai eel Addrc•.s. Cottonwood Point Sub, lot 10 

Property Information 

Cosmopolllan Project 
BlueCrest Energy - H16 Notice of Operations 

3301 C Street, Suite 202, Anchorage, AK 99503 
Larry Burgess 

(907) 754-9552 
lburgess@bluecrestenergy.com 

RE: Notice of Operations for Hydraulic Fracturing for H16 Onshore Horizontal Producer 

Dear Norman & Gayla Knoll, 

BlueCrest Alaska Operating LLC is hereby sending notification of our intent to submit an application for sundry approvals in 
regards to hydraulic fracturing for the horizontal production well H16. Upon request a complete copy of the application will 
be available to you. To request a copy of the application please use the following contact information: 

BlueCrest Alaska Operating LLC 
3301 C Street, Suite 202, Anchorage, AK 99503 
Attn: Larry Burgess 
907-754--9552 

If you have any questions or require further information, please do not hesitate to contact Larry Burgess at 907-754-9552. 

D 

Sincerely, 

Larry Burgess 
HSE Manager 
BlueCrest Alaska Operating LLC 

c:J Rel!Jm Reoelpt Fee 
0 (End;>raetnfll11 Requl!9d) ~ 2:) "ltlir O 
D RetMct8d Oellvw!y Fee 1----..,,_~"t-=~ tt> T -I 
r (Endorument RIQWedl ., 0 
I $(). 9• \ 'f•\ ~~ 

l\orman & Gayla Knoll \' 1 ~~/2016 
U.94 ' ~ 

7955 S Sundance Road 

Prescott, AZ 86303 

...._ _____ -... .,.....,jJ;; . r;r. ~· 

BlueCrest Energy- H16 Notice of Operations 
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August 26, 2016 

Kenneth Lewandowski 
PO Box 1321 

Anchor Point, AK 99556 

KPB Property ID: 16501430 

TWP/RNG/Sec: T4S / R15W /Sec 2 
I d f d .s 28· 32 C rr Illas s rPl'l 

Property Information 

Cosmopolitan Project 
BlveCrest Energy - H16 Notice of Operahons 

3301 C Street, Suite 202, Anchorage, AK 99503 
Larry Burgess 

(907) 754-9552 

lburgess@bluecrestenergy.com 

RE: Notice of Operations for Hydraulic Fracturing for H16 Onshore Horlzontal Producer 

Dear Kenneth Lewandowski, 

BlueCrest Alaska Operating UC is hereby sending notification of our intent to submit an application for sundry approvals In 
regards to hydraulic fracturing for the horizontal production well Hl6. Upon request a complete copy of the application will 
be available to you. To request a copy of the application please use the following contact information: 

BlueCrest Alaska Operating LLC 
3301 C Street, Suite 202, Anchorage, AK 99503 

Attn: Larry Burgess 

907-754-9552 

If you have any questions or require further information, please do not hesitate to contact Larry Burgess at 907-754-9552. 

Sincerely, 

Larry Burgess 

H5E Manager 
BlueCrest Alaska Operating LLC 

_ Phone (907) 754-9552 

Kenneth Le~ski 

PO Box 1321 

Anchor Point, AK 99556 
BlueCrest Energy · H16 Notice of Operations 
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August 26, 2016 

Barry L & Donna E White 
PO Box 1230 
Anchor Point, Al< 99556 

KPB Property ID: 16501434 
TWP/RNG/Sec: T4S / RlSW /Sec 2 
Pare.cl Address 28469 Camlllas Court - - -- - -----

Property Information 

Cosmopolitan Project 
BlueCrest energy - H16 Nolice of Operations 

3301 C Street, Suite 202, Anchorage, AK 99503 
Larry Burgess 

(907) 754-9552 
lburgess@bluecrestenergy.com 

---------
RE: Notice of Operations for Hydraulic Fracturing for H16 Onshore Horizontal Producer 

Dear Barry L & Donna E White, 

BlueCrest Alaska Operating LLC is hereby sending notlflcatlon of our intent to submit an application for sundry approvals in 
regards to hydraulic fracturing for the horizontal production welt Hl6. Upon request a complete copy of the application will 
be available to you. To request a copy of the appllcation please use the following contact information: 

BlueCrest Alaska Operating lLC 
3301 C Street, Suite 202, Anchorage, AK 99503 
Attn: Larry Burgess 
907-754-9552 

If you have any questions or require further information, please do not hesitate to contact Larry Burgess at 907-754-9552. 

Sincerely, 

Larry Burgess 
HSE Manager 
BlueCrest Alaska Operating LLC 

Anchor Point, AK 99556 
BlueCrest Energy. H16 Not ice of Operavons 
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August 26, 2016 

Herff L Keith Jr Declaration of Trust 
PO Bo>< 1096 
Anchor Point, AK 99556 

KPB Property ID: 16501422 
TWP/RNG/Sec: T4S / R15W /Sec 2 

Pa1cel Address. 28477 camillas Court 

Property Information 

Cosmopolitan Proiect 
BlueCrest Energy - H16 Notice of Operations 

3301 C Street, Suite 202, Anchorage, AK 99503 
Larry Burgess 

(907) 754-9552 
lburgess@bluecrestenergy.com 

RE: Notice of Operations for Hydraulic Fracturing for H16 Onshore Horizontal Producer 

Dear Herff L Keith Jr Declaration of Trust, 

BlueCrest Alaska Operating LLC is hereby sending notification of our intent to submit an application for sundry approvals In 
regards to hydraulic fracturing for the horizontal production well H16. Upon request a complete copy of the application will 
be available to you. To request a copy of the application please use the following contact Information: 

BlueCrest Alaska Operating LLC 
3301 C Street, Suite 202, Anchorage, AK 99503 
Attn: Larry Burgess 

907-754-9552 

If you have any questions or require further information, please do not hesitate to contact Larry Burgess at 907-754-9552. 

Sincerely, 

PO Box 1096 

Anchor Point, AK 99556 
BlueCrest Energy - H16 Notice of Op erations 
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August 26, 2016 

Katherine A Schmidt 
5876 Cobbler Drive 
Anchorage, AK 99502 

KPB Property ID: 16501420 
TWP/RNG/Sec: T4S/ RlSW /Sec 1 
Parcel Address: FUHR Replat 2003, Lot 4 

Property Information 

Cosmopolilan Project 
BlueCrest Energy - H16 Notice of Operations 

3301 C Street, Suite 202, Anchorage, AK 99503 
Larry Burgess 

(907) 754 9552 
lbu rgess@bluecrestenergy.com 

RE: Notice of Operations for Hydraulic Fracturing for H16 Onshore Horizontal Producer 

Dear Katherine A Schmidt, 

BlueCrest Alaska Operating LLC is hereby sending notification of our Intent to submit an application for sundry approvals in 
regards to hydraulic fracturing for the horizontal production well H16. Upon request a complete copy of the application will 
be available to you. To request a copy of the application please use the following contact Information: 

BlueCrest Alaska Operating LLC . 
3301 C Street, Suite 202, Anchorage, AK 99503 
Attn: Larry Burgess 
907-754-9552 

If you have any questions or require further information, please do not hesitate to contact Larry Burgess at 907-754-9552. 

Sincerely, 

Larry Burgess 
HSE Manager 
BlueCrest Alaska Operating LLC 

CJ Ratvm Rooolpt Fee 
O (Endors.nen1 Required) 

CJ Rlftiel9d carvery FM t-- --1ttr.fll+--i 
,.... (Elldol9ement Reqllff'ud) 

•o. • 
Katherine A Schmidt 

U.9' 
5876 Cobbler Drive 

Anchorage, AK 99502 BlueCrest Energy- H16 Notice of Operations 
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Rance L & Marlies C Massey 
13440 Peacock Drive 

Littleton, CO 80124 

KPB Property ID: 16501125 

TWP/RNG/Sec: T4S / RlSW /Sec 2 

Property Information 

Cosmopolitan Project 
BlueCrest Energy - H16 Nolrce of Operations 

3301 C Street, Suite 202, Anchorage, AK 99503 
Larry Burgess 

(907) 754-9552 

lburgess@bluecrestenergy.com 

Parcel Address: Commendng f,·om the 1/4 COR Common to Sec 1 & 2 Being the POB TH N209 FT TH W 417 FT TH S 209 FT 
THE 417 Fl to POB 

RE: Notice of Operations for Hydraulic Fracturing for H16 Onshore Horizontal Product!r 

Dear Rance L & Marlies C Massey, 

BlueCrest Alaska Operating LLC is hereby sending notification of our intent to submit an application for sundry approvals in 

regards to hydraulic fracturing for the horizontal production well HJ.6. Upon request a complete copy of the application will 
be available to you. To request a copy of the application please use the following contact information: 

BlueCrest Alaska Operating LLC 
3301 C Street, Suite 202, Anchorage, AK 99503 

Attn: Larry Burgess 

907-754-9552 

If you have any questions or require further Information, please do not hesitate to contact Larry Burgess at 907-754-9552. 

Sincerely, 

Larry Burgess 
HSE Manager 

CtrtlDed Fee $0.00 

$0.00 :::J Retum Receipt Fee 
,:::I (EntlorNITl8ll1 R9qUred) 
::J ~De~ FM t-----<fft-:,f'IA-t 

::-i (Endon111men1 Rtqulred) ~------! $0. 

Rance L & f\Mi;.lft; C Massey 

13440 Peacock Drive 

Littleton, CO 80124 BlueCrest Energy - H16 Notice of Operations 
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CO LASKA 
240 W 68th Ave 
Anchorage, AK 99518 

KPB Property JO: 16501129 
TWP/RNG/Sec: T4S / RlSW /Sec 2 & 11 & 12 

Property Information 

Cosmopolitan Project 
BlueCrest Energy. H16 Notice of Operalions 

3301 C Street, Suite 202, Anchorage, AK 99503 

Larry Burgess 

(907) 754-9552 
lburgcss@bluecrestenergy.com 

Parcel Address: SE1/4SE1/4 in Sec 2 & NE1/4NE1/4 in Sec 11 & NW1/4NW1/4 in Sec 12 

RE: Notice of Operations for Hydraulic Fracturing for H16 Onshore Horizontal Producer 

Dear COLASKA, 

BlueCrest Alaska Operating LLC is hereby sending notification of our Intent to submit an application for sundry approvals in 
regards to hydraulic fracturing for the horizontal production well H16. Upon request a complete copy of the application will 
be available to you. To request a copy of the application please use the following contact information: 

BlueCrest Alaska Operating LLC 
3301 C Street, Suite 202, Anchorage, AK 99503 
Attn: Larry Burgess 

907-754-9552 

If you have any questions or require further information, please do not hesitate to contact Larry Burgess at 907-754-9552. 

Sincerely, 

Larry Burgess 
HSE Manager 
BlueCrest Alaska Operating LLC 

Phonel907l754-9552 

~ !!~=:J;g;!;l!I==~ 
:T L-~~'...-!.~~~~~~....::::::r----===-=-:.-c~'----' 
..D 
rn 
<O 

Rastrlcl.etl Oellvery Fee 

CJ (Fn-.nt ReqiJlr8d) H---- ---'I 
1 ~ to. 

COLASKA U.9~ 

240 W 68th Ave 

Anchorage, AK 99518 
BJueCrest Energy - H16 Notice of Operations 
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August 26, 2016 

Terry C Jordan Living Trust 

2185 N Dogwood Court 

Wasilla, AK 99654 

KPB Property ID: 16501134 

TWP/RNG/Sec: T4S I R15W I Sec 2 
Parcel Add· ess 2E!975 CH 1\11 lier St 

Property Information 

Cosmopolitan Project 
BlucCrest Energy- H16 Not1ee of OpErefions 

3301 C Street, Suite 202, Anchorage, AK 99503 
Larry Burgess 

(907) 754 9552 
lburgess@bluecrestenergy.com 

RE: Notice of Operations for Hydraulic Fracturing for H16 Onshore Horlz.ontal Producer 

Dear Terry C Jordan Living Trust, 

BlueCrest Alaska Operating LLC Is hereby sending notification of our intent to submit an application for sundry approvals In 

regards to hydraulic fracturing for the horizontal production well H16. Upon request a complete copy of the application will 
be available to you. To request a copy of the application please use the following contact information: 

BlueCrest Alaska Operating LLC 
3301 C Street, Suite 202, Anchorage, AK 99503 

Attn: Larry Burgess 
907-754~9552 

If you have any questions or require further information, please do not hesitate to contact Larry Burgess at 907-754-9552. 

Sincerely, 

Larry Burgess 
HSE Manager 

BlueCrest Alaska Operating UC 
Phone{907)754-9552 

CJ Rotum Receipt Fee 
Cl (Enclot8snent Required) 

CJ Rellb1oled OelM>ry FM t---~Ht:+ttt--1 

0 (Ellcknement Required)-------' 
~. 

BlueCrest Energy - H16 Notice of Operations 

Terry C Jordf4~ng Trust 

2185 N Dogwood Court J 
Wasilla, AK 99654 

···- -···-··· ·-·-·~-···--------·------ . 
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August 26, 2016 

George T & Shlrley L Miller 
PO Box 966 
Anchor Point, AK 99556 

KPB Property ID: 16501133 
TWP/RNG/Sec: T4S / Rl5W /Sec 2 
Parcel Addres!>: 28909 CHM lier Si 

Property Infor mation 

Cosmopolitan Project 
BlueCresl Energy · H 16 Notice of Operations 

3301 C Street, Suite 202, Anchorage, AK 99503 
Larry Burgess 

(907) 754-9552 
lburgess@bluecrestenergy.com 

RE: Notice of Operations for Hydraulic Fracturing for H16 Onshore Horizontal Producer 

Dear George T & Shirley L Miller, 

BlueCrest Alaska Operating LLC Is hereby sending notification of our intent to submit an application for sundry approvals in 
regards to hydraulic fracturing for the horizontal production well H16. Upon request a complete copy of the application will 
be available to you. To request a copy of the application please use the following contact Information: 

BlueCrest Alaska Operating LLC 
3301 C Street, Suite 202, Anchorage, AK 99503 
Attn: Larry Burgess 
907. 754-9552 

If you have any questions or require further information, please do not hesitate to contact Larry Burgess at 907-754-9552. 

Sincerely, 

Larry Burgess 
HSE Manager 
BlueCrest Alaska Operating LLC 
Phone(907)7~552 

CJ Ratum Receipt Fee 
CJ (~Required) 
CJ RMlrieled ~Fee t----4ift-::-f'tft_...,IO 

IBldO'M"*" ........ .-

George T & ~Rirfjv L Miller 
U.9' 

PO Box 966 

Anchor Point, AK 99556 BlucCrest Energy - H16 Notice of Operations 



Blue.Cl Sl 

I En 1gy 

August 26, 2016 

Ero Victor Walli 
PO Box 1471 
Valdez, AK 99686 

KPB Property ID: 16501124 
TWP/RNG/Sec: T4S / RlSW /Sec 2 
Parcel f.ddr£·ss Go· t Lot 6 

Property Information 

CosmopolJtan Project 
BlueCrest Energy - H16 Notice of Opere!ions 

3301 C Street, Suite 202, Anchorage, AK 99503 
Larry Burgess 

(907) 754-9552 
lburgess@bluecrestenergy.com 

RE: Notice of Operations for Hydraulic Fracturing for H16 Onshore Horizontal Producer 

Dear Ero Victor Walli, 

BlueCrest Alaska Operating LLC Is hereby sending notification of our Intent to submit an application for sundry approvals In 
regards to hydraulic fracturing for the horizontal production well H16. Upon request a complete copy of the application will 
be available to you. To request a copy of the application please use the following contact information: 

BlueCrest Alaska Operating LLC 
3301 C Street, Suite 202, Anchorage, AK 99503 
Attn: Larry Burgess 
907-754-9552 

If you have any questions or require further information, please do not hesitate to contact Larry Burgess at 907-754-9552. 

Sincerely, 

Larry Burgess 
HSE Manager 
BlueCrest Alaska Operating UC 

~ ,__~~~-.fT""1!11r-~~~~....,..~-:;:::::::~~r-~~ 
'l 
0 

Ero Victor W~L94 

PO Box 1471 

Valdez, AK 99686 
BlueCrest Energy - H16 Notice of Operations 
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August 26, 2016 

Richard & Judy Kroll 
24122 La Hermosa Avenue 
Laguna Niguel, CA 92677 

KPB Property ID: 16501304/ 16501305 
TWP/RNG/Sec: T4S I Rl5W I Sec 1 
Parcel Addrus: Starisk Height. Lot 4/ ~ 

Property Information 

Cosmopolitan Project 
BlueCres1 Energy - H16 Notice of Operations 

3301 C Street, Suite 202, Anchorage, AK 99503 
Larry Burgess 

(907) 754-9$52 
lburgess@bluecrestenergy.com 

RE: Notice of Operations for Hydraulic fracturing for H16 Onshore Horizontal Producer 

Dear Richard & Judy Kroll, 

BlueCrest Alaska Operating LLC is hereby sending notification of our intent to submit an application for sundry approvals in 
regards to hydraullc fracturing for the horizontal production well Hl6. Upon request a complete copy of the appllcation will 
be available to you. To. request a copy of the appllcation please use the following contact Information: 

BlueCrest Alaska Operating LLC 
3301 C Street, Suite 202, Anchorage, AK 99503 
Attn: Larry Burgess 
907-754-9552 

If you have any questions or require further information, please do not hesitate to contact Larry Burgess at 907-754-9552. 

Sincerely, 

Larry Burgess 
HSE Manager 
BlueCrest Alaska Operating UC 

Richard & JLJllt.19*>11 

24U2 La Hermosa Avenue 

Laguna Niguel, CA 92677 BlueCrest Energy - H 16 Notice of Operations 
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August 26, 2016 

Thomas E & Linda G Stevens Trust 
PO Box 1625 -
Clackamas, OR 97015 

KPB Property ro: 16501310 I 
TWP/RNG/Sec: T4S I RlSW I Sec 1 I 
Parcel Address: 28056 Coastdl Vista Circle ./ 

Property Information 

CosmoPolifen Project 
BlueCrest Energy. H16 Notice of Operations 

3301 C St reet, Suite 202, Anchorage, AK 99503 
Larry Burgess 

(907) 754-9S52 
lbu rgess@bf u ecrest energy .com 

RE: Notice of Operations for Hydraulic Fracturing for Hl6 Onshore Horizontal Producer 

Dear Thomas E & Linda G Stevens Trust, 

BlueCrest Alaska Operating lLC is hereby sending notification of our Intent to submit an appllcatlon for sundry approvals In 
regards to hydraulic fracturing for the horizontal production well Hl6. Upon request a complete copy of the application wlll 
be available to you. To request a copy of the application please use the following contact information: 

BlueCrest Alaska Operating LLC 
3301 C Street, Suite 202, Anchorage, AK 99503 
Attn: Larry Burgess 
907-754-9552 

If you have any questions or require further information, please do not hesitate to contact Larry Burgess at 907-754-9552. 

Sincerely, 

Larry Burgess 
HSE Manager 
BlueCrest Alaska Operating LLC 

Clackamas, OR 97015 BlueCrest Energy · H16 Notice of Operations 



CJ 

.fe' \ 
HlueOor 

1 Ene'rey 

August 26, 2016 

James Quinlan 
PO Box 469 
Bellvue, CO 80512 

KPB Property ID: 16501136 
TWP/RNG/Sec: T4S / R15W /Sec 2 
Parcel Addres~ . 71211 Tall Tree Ave 

Property Information 

Cosmopolitan Proiecl 
BlueCrest Energy· H16 Notice of Operations 

3301 C Street, Suite 202, Anchorage, AK 99503 
Larry Burgess 

(907) 754·9552 
lburgess@bluecrestenergy.com 

RE: Notice of Operations for Hydraulic Fracturing for H16 Onshore Horizontal Producer 

Dear James Quinlan, 

BlueCrest Alaska Operating LLC is hereby sending notification of our Intent to submit an appllcatlon for sundry approvals In 
regards to hydraullc fracturing for the horizontal production well Hl6. Upon request a complete copy of the application will 
be available to you. To request a copy of the application please use the following contact information: 

BlueCrest Alaska Operating LLC 
3301 C Street, Suite 202, Anchorage, AK 99503 
Attn: Larry Burgess 
907-754-9552 

If you have any questions or require further information, please do not hesitate to contact Larry Burgess at 907-754-9552. 

Sincerely, 

Larry Burgess 
HSE Manager 
BlueCrest Alaska Operating LLC 
Phone (907) 754-9552 

CJ Rei.m Reeelpl Fee 
CJ (Eodoreernent R~red) ~-~~,00-r:; 
Cl Resll1ded °"!l>'8IY ,,.. 
CJ (Er.dolM!nll'll Roqu/Nld) 

•u. ' 
James Quinli&.94 

P08oK469 

Bellvue, CO 80512 
B/ueCrest Energy . H16 Notice of Operations 
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August 26, 2016 

Peter & Shelly Jensen Joint Revocable Trust 

7700 Port Orford Drive 

Anchorage, AK 99507 

Cosmopolttan Proiect 
BlueCrest Energy - H16 Notice of Operations 

3301 C Street, Suite 202, Anchorage, AK 99503 
Larry Burgess 

(907) 754-9552 

lb urgess@bl uecrestenergy .com 

Property Information 

KPB Property ID: 16501414/ 16501415) 16S01416/ 1650140G/ 1650140l/ 16501408/ 16501409/ 16501406/ 16501410/ 
16501411/ 16501412/ 16501413 . - -

TWP/RNG/Sec: T4S / RlSW I Sec 2 
~arcel Address: Dugway Sub, Replat, Lot 3A/ 4A/ SA/ 6A/ 7A/ BAI 9A/ lOA/ 11A/ 12A/ 13A 

~~~~~~~~~~~~~~ 

RE: Notice of Operations for Hydraulic Fracturing for H16 Onshore Horizontal Producer 

Dear Peter & Shelly Jensen Joint Revocable Trust, 

BlueCrest Alaska Operating LLC is hereby sendlng notification of our intent to submit an application for sundry approvals In 
regards to hydraulic fracturing for the horizontal production well H16. Upon request a complete copy of the application will 
be available to you. To request a copy of the application please use the following contact information: 

BlueCrest Alaska Operating LLC 

3301 C Street, Suite 202, Anchorage, AK 99503 

Attn: Larry Burgess 
907-754-9552 

If you have any questions or require further information, please do not hesitate to contact Larry Burgess at 907-754-9552. 

Sincerely, 

Larry Burgess 

HSE Manager 
BlueCrest Alaska Operating LlC 

•o.oo 
CJ All!Um~Fee 
0 (Endo1H11181'11 Req\*ed) $0.00 
0 t--~--1IB-:-flft--l 

i£,~~= 
t0.94 '"'<--' . .tQ:V" .-

Peter & Shelly Jensen Joint Revocaw~u 
U.94 

7700 Port Orford Drive 

Anchorage, AK 99507 BlueCrest Energy - H16 Notice of Operations 
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August 26, 2016 

Ero Victor Walli 
PO Box 1471 
Valdez, AK 99686 

KPB Property ID: 16501131 

TWP/RNG/Sec: T4S / R15W /Sec 11 (Sec 2) 
Parcel Address. CH Miller SUB Lot 4 

Property Information 

Cosmopolitan Pro;ect 
BlueCrest Energy . H16 Notice of Operations 

3301 C Street, Suite 202, Anchorage, AK 99503 
Larry Burgess 

(907} 754-9552 
lburgess@bluecrestenergy.com 

RE: Notice of Operations for Hydraulic Fracturing for H16 Onshore Horizontal Producer 

Dear Ero Victor Walli, 

BlueCrest Alaska Operating LLC is hereby sending notification of our intent to submit an application for sundry approvals In 
regards to hydraulic fracturing for the horizontal production well Hl6. Upon request a complete copy of the application will 
be available to you. To request a copy of the application please use the following contact information: 

BlueCrest Alaska Operating LLC 
3301 C Street, Suite 202, Anchorage, AK 99503 
Attn: Larry Burgess 
907-754-9552 

If you have any questions or require further information, please do not hesitate to contact Larry Burgess at 907-754-9552. 

Sincerely, 

Larry Burgess 
HSE Manager 
BlueCrest Alaska Operating LLC 

".:J Rn.Im Fleoa"' Fee 
·:J (Endcnemenc Required) 

·::l RM!rlcled O.thlery Fee t---................ --1 

1.., ~ntR~' 

Ero Victor 1g~~4 
PO Box 1471 

Valdez, AK 99686 BlueCrest Energy - H16 Notice of Operations 
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August 26, 2016 

Thomas N Eckenrod 
PO Box 657 
Anchor Point, AK 99556 

KPB Property ID: 16~i {.! G°o it 3 J; 
TWP/RNG/Sec: T4S / R15W I Sec 2 I &, fl- /1-
rarcd Ar1drf' s. 28833 CH Miller St / l 

Property Information 

Cosmopolitan Proiect 
BlueCrest Energy - H16 Notice of Operc:tions 

3301 C Street, Suite 202, Anchorage, AK 99503 
Larry Burgess 

(907) 754-9552 
lburgess@bluecrestenergy.com 

RE: Notice of Operations for Hydraulic Fracturing for H16 Onshore Horizontal Producer 

Dear Thomas N Eckenrod, 

BlueCrest Alaska Operating LLC is hereby sending notification of our Intent to submit an application for sundry approvals In 
regards to hydraulic fracturing for the horizontal production well HJ6. Upon request a complete copy of the application will 
be available to you. To request a copy of the application please use the following contact information: 

BlueCrest Alaska Operating LLC 
3301 C Street, Suite 202, Anchorage, AK 99503 
Attn: Larry Burgess 
907-754-9552 

If you have any questions or require further information, please do not hesitate to contact Larry Burgess at 907-754-9552. 

Sincerely, 

Larry Burgess 
HSE Manager 
BlueCrest Alaska Operating LLC 
Phone(907)754-9552 

AN~ fJIFJ '5 ~'f~ • • t... 
~ i 

CetllhdFH 

R«lamR~FH 
(Etdonlsnenr Recju119d) 

Rae!rlc:led Oe.Wvery Fee 
(Endorsement A.qiJ!nld) 

ta. 
Thomas N Ectlf.'Jfd 

PO Box657 

Anchor Point, AK 99556 
BlueCre:st Energy - H16 Wolice of Operations 
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August 26, 2016 

Inman Community Property Trust 
PO Box 50 
Anchor Point, AK 99556 

KPB Property 10: 16571156 

1WP/RNG/Sec: T4S I R15W I Sec 11 

Property Information 

Cosmopolitan Project 
BlueCrest Energy - H 16 Notice of Operations 

3301 C Street, Suite 202, Anchorage, AK 99503 
Larry Burgess 

(907) 754-9552 
lbu rgess@bl u ecres tenergy .com 

Parcel Address: 29425 Alta Loop - (Govt Lots 1 & 2 NW of New Sterling Hwy, Exclude Stariskl Park 1979 & 1980 & Inman Sub 

Part 1) 

RE: Notice of Operations for Hydraulic Fracturing for H16 Onshore Horizontal Producer 

Dear Inman Community Property Trust, 

BlueCrest Alaska Operating LLC is hereby sending notification of our intent to submit an application for sundry approvals in 

regards to hydraulic fracturing for the horizontal production well H16. Upon request a complete copy of the application will 

be available to you. To request a copy of the application please use the following contact information: 

BlueCrest Alaska Operating UC 
3301 C Street, Suite 202, Anchorage, AK 99503 
Attn: Larry Burgess 

907-754-9552 

If you have any questions or requ ire further Information, please do not hesitate to contact Larry Burgess at 907-754-9552. 

Sincerely, 

Larry Burgess 
HSE Manager 

~ 
C9ltllled Fn 

Anlm Reel~ F• 
(EndOIAITl8111 Req.lrecl) 

Aentcted D~ Fee 
(Endo1M111"111 Re111Jlted} 

$0. 

$0.00 

$0.00 

Inman Comr .. *' Property Trust 

PO Box SO 

Anchor Point, AK 99556 B/ueCrest Energy· H16 Notice of Operations 
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Carry B Munro 
34201 E Loop Road 
Stanfield, OR 97875 

KPB Property JD: 16501421 

TWP/RNG/Sec: T4S / R15W /Sec l 
Parcel Address: FUHR Replat 2003, lot 5 

Property Information 

Cosmopolitan Project 
BlueCrest Energy· H16 Notice of Operations 

3301 C Street, Suite 202, Anchorage, AK 99503 
Larry Burgess 

(907) 754-9552 
lburgess@bluecrestenergy.com 

RE: Notice of Operations for Hydraulic Fracturing for H16 Onshore Horizontal Producer 

Dear Carry B Munro, 

BlueCrest Alaska Operating LLC is hereby sending notification of our Intent to submit an application for sundry approvals In 
regards to hydraulic fracturing for the horizontal production well H16. Upon request a complete copy of the application wlll 
be available to you. To request a copy of the application please use the following contact information: 

BlueCrest Alaska Operating LLC 
3301 C Street, Suite 202, Anchorage, AK 99503 
Attn : Larry Burgess 
907-754-9552 

If you have any questions or require further information, please do not hesitate to contact Larry Burgess at 907-754-9552 . 

Sincerely, 

Larry Burgess 
HSE Manager 
BlueCrest Alaska Operating LLC 

Blue Crest Energy· H16 Notice of Operations 
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James N Craig 
PO Box 620 
Marcola, FL 97454 

KPB Property ID: 16501423 
TWP/RNG/Sec: T4S I R15W I Sec 2 
Pa eel Addrr s Cottonwood Point Sub, Lot 2 

Property Information 

Cosmopolitan Projecl 
BlueCrest Energy· H16 Nolrce of Operalroos 

3301 C Street, Suite 202, Anchorage, AK 99503 
Larry Burgess 

(907) 754-9552 
fburgess@bluecrestenergy.com 

RE: Notice of Operations for Hydraulic Fracturing for H16 Onshore Horizontal Producer 

Dear James N Craig, 

BlueCrest Alaska Operating LlC is hereby sending notification of our intent to submit an application for sundry approvals in 
regards to hydraulic fracturing for the horizontal production well H16. Upon request a complete copy of the application will 
be available to you. To request a copy of the application please use the following contact information: 

BlueCrest Alaska Operating lLC 
3301 C Street, Suite 202, Anchorage, AK 99503 
Attn: Larry Burgess 
907-754-9552 

If you have any questions or require further information, please do not hesitate to contact Larry Burgess at 907-754-9552. 

Sincerely, 

J 

BlueCrest Energy - H16 Notice of Operations 
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August 26, 2016 

James L Kaercher Trust Amended 
2913 Princeton Way 
Anchorage, AK 99508 

KPB Property JO: 16501313 
TWP/RNG/Sec: T4S I R15W /Sec 1 
Parcel Address. Coastal Vista Sub, Lot 8 

Property Information 

Cosmopolltan Project 
Blue Crest Energy· H16 Nottee of Operations 

3301 C Street, Suite 202, Anchorage, AK 99503 
Larry Burgess 

(907) 754-9552 
lburgess@bluecrestenergy.com 

RE: Notice of Operations for Hydraulic fracturing for H16 Onshore Horizontal Producer 

Dear James L Kaercher Trust Amended, 

BlueCrest Alaska Operating LLC Is hereby sending notification of our intent to submit an application for sundry approvals in 
regards to hydraulic fracturing for the horizontal production well Hl6. Upon request a complete copy of the application will 
be available to you. To request a copy of the application please use the following contact information: 

BlueCrest Alaska Operating LLC 
3301 C Street, Suite 202, Anchorage, AK 99503 
Attn: Larry Burgess 
907-754-9552 

If you have any questions or require further information, please do not hesitate to contact Larry Burgess at 907-754-9552. 

Sincerely, 

Larry Burgess 
HSE Manager 
Bluecrest Alaska Operating UC 
Phone(907)754-9552 

D Retum Reotlpt F .. 
D (EndOBmll•lll Requllad) i---~t..Hc-tttt---1 
0 RNlllded OellllwY FM 

0 (~Requlnld) &r-----~ 
$0. 

James L Kaem,.-4Trust Amended 

2913 Princeton Way 

Anchorage, AK 99508 
BlueCrest Energy - H16 Notice of Operations 
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August 26, 2016 

Donald E & Penny J Waddell 
PO Box 277 
Sumner, WA 98390 

KPB Pr<;>perty ID: 16501320 
TWP/RNG/Sec: T4S / RlSW I Sec 1 
Parcel Address 28180 Coastal Vista Circle 

Property Information 

Cosmopolitan Projeci 
BlueCrcst .Energy - H16 Notice of Operalions 

3301 C Street, Suite 202, Anchorage, AK 99503 
Larry Burgess 

(907) 754-9552 
fburgess@bfuecrestenergy.com 

RE: Notice of Operations for Hydraulic Fracturing for H16 Onshore Horizontal Producer 

Dear Donald E & Penny J Waddell, 

BlueCrest Alaska Operating LLC is hereby sending notification of our intent to submlt an application for sundry approvals in 
regards to hydraulic fracturing for the horizontal production well H16. Upon request a complete copy of the appllcatlon will 
be available to you. To request a copy of the application please use the following contact information: 

BlueCrest Alaska Operating LLC 
3301 C Street, Suite 202, Anchorage, AK 99503 
Attn: Larry Burgess 
907-754-9552 

If you have any questions or require further lnfoimatlon, please do not hesitate to contact Larry Burgess at 907-754-9552. 

Sincerely, 

Larry Burgess 
HSE Manager 
BlueCrest Alaska Operating LLC 
Phone (907) 754-9552 

SU~ ~ .. 1'~.,,9C ~ :-.. ;,~ _ 

~ i 
ClllttlledFN $0. (1(1 

R8'm~Fee 
(End011N111180I Aequlnld) $0.00 
Re8111ded °"!IVllfy Fea 

(EndorMlll811 Req\lnld) 

so. 
Donald E & 'i.'i~t}~ J Waddell 

PO Box 277 

Sumner, WA 98390 

D 

BlueCr est Energy - H16 Notice of Operations 
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Lill ian M Miller Living Trust 
2220 N Star St, Apt 1 
Anchorage, AK 99503 

KPB Property ID: 16501135 

TWP/RNG/Sec: T4S / RlSW /Sec 2 
Parcel Address: 71015 Tall Tree Ave. 

Property Information 

Cosmopolitan Project 
BlueCresl Energy· H16 Notice of Operations 

3301 C Street, Suite 202, Anchorage, AK 99503 
Larry Burgess 

(907) 754-9552 
lburgess@bluecrestenergy.com 

RE: Notice of Operations for Hydraulic Fracturing for H16 Onshore Horizontal Producer 

Dear Lillian M Miller Living Trust, 

BlueCrest Alaska Operating LLC Is hereby sending notification of our Intent to submit an application for sundry approvals in 
regards to hydraulic fracturing for the horizontal production well HJ6. Upon request a complete copy of the application will 
be available to you. To request a copy of the application please use the following contact information: 

BlueCrest Alaska Operating LLC 
3301 C Street, Suite 202, Anchorage, AK 99503 
Attn: Larry Burgess 
907-754-9552 

If you have any questions or require further information, please do not hesitate to contact Larry Burgess at 907-754-9552. 

Sincerely, 

Larry Burgess 
HSE Manager 
BlueCrest Alaska Operating LLC 

::r'--~--';.._--~..,-'--~-"-~~-T--r--rl">~"""'"-'?.,._~_, 
...n 
JT1 

"° 
CJ 

$0.01) 0 Aolurn Recelpl FH 
CJ (Endortement~ 
CJ 1--~~~l-f'lft-( 

~'t= 
to.94 

Lillian M Miller Living Trust 
•'99' 

2220 NStar St, Apt l 

Anchorage, AK 99503 

·~. 

08126/2016 

BlueCrest Energy· H16 Notice of Operations 
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August 26, 2016 

James Jr & Jolayne L Soplanda 
PO Box 343 

Anchor Point, AK 99556 

KPB Property ID: 16501311 
TWP/RNG/Sec: T4S / R15W /Sec 1 
Parcel Address 28100 Coastal Vista Circle 

Property Information 

Cosmopolitan Project 
BlueCrest Eneigy H16 Notice of Ope1att0ns 

3301 C Street, Suite 202, Anchorage, AK 99503 
Larry Burgess 

(907} 754-9552. 
lburgess@bluecrestenergy.com 

RE: Notice of Operations for Hydraulic Fracturing for H16 Onshore Horizontal Producer 

Dear James Jr & Jolayne L Soplanda, 

BlueCrest Alaska Operating LLC is hereby sending notification of our intent to submit an application for sundry approvals in 

regards to hydraulic fracturing for the horizontal production well Hl6. Upon request a complete copy of the appllcation will 
be available to you. To request a copy of the application please use the following contact Information: 

BlueCrest Alaska Operating LLC 
3301 C Street, Suite 202, Anchorage, AK 99503 
Attn: Larry Burgess 
907-754-9552 

If you have any questions or require further information, please do not hesitate to contact Larry Burgess at 907-754-9552. 

Sincerely, 

Larry Burgess 
HSE Manager 
BlueCrest Alaska Operating LLC 

0 Ra!um~Fee 
O (EndOlMm8111 R~red) 
O Rest!lcllod O.Cwry ~ r---~-ftti~;.!f 
Cl (EndorMment Ro oqulnld} •o • ..-----_,,..~ 

James Jr & JiJr."W Soplanda 

PO Box 343 

Anchor Point , AK 99556 

i 
I 
I BlueCrest Energy · H16 Notice of Operations 
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Robert A Jr & Nancy Carlson Trust 

2548 N Post Road 
Anchorage, AK 99501 

KPB Property ID: 16501432 

TWP/RNG/Sec: T4S I RlSW I Sec 2 

Property Information 

Parcel Address. Cottonwood Point Sub, Lot 11 
-~--

Cosmopolitan Project 
BlueCrest Energy - H16 Notice of Operations 

3301 C Street, Suite 202, Anchorage, AK 99503 
Larry Burgess 

(907) 754-9552 
lburgess@bluecrestenergy.com 

RE: Notice of Operations for Hydraulic Fracturing for H16 Onshore Horizontal Producer 

Dear Robert A Jr & Nancy Carlson Trust, 

BlueCrest Alaska Operating LLC is hereby sending notification of our intent to submit an application for sundry approvals In 
regards to hydraulic fracturing for the horizontal production well H1.6. Upon request a complete copy of the application will 
be available to you. To request a copy of the appficatfon please use the following contact information: 

BlueCrest Alaska Operating LLC 
3301 C Street, Suite 202, Anchorage, AK 99503 
Attn: Larry Burgess 

907-754-9552 

If you have any questions or require further information, please do not hesitate to contact Larry Burgess at 907-754-9552. 

Sincerely, 

Larry Burgess 
HSE Manager 
BlueCrest Alaska Operating LLC 

Phone (~7) 754-9552 

08126/2016 
Robert A Jr ~ffcy Carlson Trust 

2548 N Post Road 

Anchorage, AK 99501 

l;J.."lif!Ilitf! .. l•P·UL•lh)fi't''·t n 

BlueCrcst Energy· H16 Notice of Operations 
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Thomas Haeg 
PO Box4022 
Homer, AK 99603 

KPB Property ID: 16501429 

TWP/RNG/Sec: T4S / R15W /Sec 2 
Parcel Address· Cottonwood Point Sub, Lot 8 

Property Information 

Cosmopolitan Project 
BlueCrest Energy· H16 Notice of Operations 

3301 C Street, Suite 202, Anchorage, AK 99503 
Larry Burgess 

(907) 754-9552 
lburgess@bluecrestenergy.com 

RE: Notice of Operations for Hydraulic Fracturing for H16 Onshore Horizontal Producer 

Dear Thomas Haeg, 

BlueCrest Alaska Operating LLC is hereby sending notification of our intent to submit an application for sundry approvals In 
regards to hydraulic fracturing for the horizontal production well H16. Upon request a complete copy of the application wlll 
be available to you . To request a copy of the application please use the following contact information: 

BlueCrest Alaska Operating LLC 
3301 C Street, Suite 202, Anchorage, AK 99503 
Attn: Larry Burgess 
907-754-9552 

If you have any questions or require further information, please do not hesitate to contact Larry Burgess at 907-754-9552. 

Sincerely, 

Larry Burgess 
HSE Manager 
BlueCrest Alaska Operating LLC 
Phone(907)754-9552 

'U•ll"I•• umn .,.,, 

], 
8/ueCrest Energy - H16 Notice of Operations 
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August 26, 2016 

Barry L & Donna E White 
PO Box 1230 
Anchor Point, AK 99556 

KPB Property ID: 16501433 

TWP/RNG/Sec: T4S / RlSW /Sec 2 

Property Information 

Parcel Address. Cottonwood Point Sub., Replat No. l, I ot 3A 

Cosmopol~an P1oject 
BlueCrest Energy - H16 Notice of Operahons 

3301 C Street, Suite 202, Anchorage, AK 99503 
Larry Burgess 

(907) 754-9552 
lburgess@bluecrestenergy.com 

RE: Notice of Operations for Hydraulic Fracturing for H16 Onshore Horizontal Producer 

Dear Barry l & Donna E White, 

BlueCrest Alaska Operating LLC is hereby sending notification of our intent to submit an application for sundry approvals In 
regards to hydraulic fracturing for the horizontal production well H16. Upon request a complete copy of the application will 
be avallable to you. To request a copy of the application please use the following contact information: 

BlueCrest Alaska Operating LLC 
3301 C Street, Suite 202, Anchorage, AK 99503 
Attn: Larry Burgess 
907-754-9552 

If you have any questions or require further information, please do not hesitate to contact Larry Burgess at 907-754-9552. 

Sincerely, 

Larry Burgess 
HSE Manager 
BlueCrest Alaska Operating LlC 

AN~ ~Iff 'b Al'f~ .. ~ 
l. 

~~ 
CerlllloclFee 

Aelurri Rs~ FH 
(Er,doraemenl Required) 

Rwtrlcted Deb11ry Fee 
(EndorMme'll Rvqillred) 

so. 
Barry l & r W.9.f White 

PO Box 1230 

Anchor Point, AK 99556 BlueCrest Energy - H16 Notice of Operations 
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August 26, 2016 

James Soplanda Jr 
PO Box 343 
Anchor Point, AK 99556 

KPB Property 10: 16501401 
TWP/RNG/Sec: T4S / R15W /Sec 2 
Pared Address. 28507 Cam1flas Court 

Property Information 

Cosmopolitan P1oject 
BfueCrest Energy - H16 Notice of Operations 

3301 C Street, Suite 202, Anchorage, AK 99503 
Larry Burgess 

(907) 754-9552 
lburgess@bluecrestenergy.com 

RE: Notice of Operations for Hydraulic Fracturing for H16 Onshore Horizontal Producer 

Dear James Soplanda Jr, 

BlueCrest Alaska Operating UC Is hereby sending notification of our intent to submit an application for sundry approvals in 
regards to hydraulic fracturing for the horizontal production well H16. Upon request a complete copy of the application will 
be available to you. To request a copy of the application please use the following contact information: 

BlueCrest Alaska Operating LLC 
3301 C Street, Suite 202, Anchorage, AX 99503 
Attn: Larry Burgess 
907-754-9552 

Jfyou have any questions or require further information, please do not hesitate to contact Larry Burgess at 907-754-9552. 

Sincerely, 

Larry Burgess 
HSE Manager 
BlueCrest Alaska Operating LLC 
Phone (907) 754-9552 

ANC,, noa '~A~ ,,Sf. ~ 

t 
. !- .. • l.' ' , _, 

~ Q 

CeitlliedF" 

R&!llm Rec.t>! Fee 
(Endortoment Requltlld) 

Rortrfcled De!IV9f)' ,, ... 
(Enclol8o!Mnt Requwd) 

$0. 

James Soplaf.9~ 

PO Box 343 ,. 

Anchor Point, AK 99556 
Blue Crest Energy - H16 Notice of Operations 
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August 26, 2016 

Robert McDonald 
PO Box 382 
Sterling, AK 99672 

KPB Property ID: 16501417 
TWP/RNG/Sec: T4S I R15W I Sec 1 

Property Information 

Parcel Address· 70810 Katana Dr (FUHR Replat 2003, Lot 1) 

Cosmopolitan Project 
Blue Crest Energy - H 16 Notice of Operations 

3301 C Street, Suite 202, Anchorage, AK 99503 
Larry Burgess 

(907) 754-9552 
lburgess@bluecrestenergy.com 

RE: Notice of Operations for Hydraulic Fracturing for H16 Onshore Horizontal Producer 

Dear Robert McDonald, 

BlueCrest Alaska Operating UC Is hereby sending notification of our Intent to submit an application for sundry approvals in 
regards to hydraulic fracturing for the horizontal production well H16. Upon request a complete copy of the application will 
be available to you. To request a copy of the application please use the following contact information: 

BlueCrest Alaska Operating LLC 
3301 C Street, Suite 202, Anchorage, AK 99503 
Attn: Larry Burgess 
907-754-9552 

If you have any questions or require further information, please do not hesitate to contact Larry Burgess at 907-754-9552. 

Sincerely, 

larry Burgess 
HSE Manager 
BlueCrest Alaska Operating LlC 

-~ne (907) 754-9552 

0 Rellm fleoapi Fee 
Cl (Endoraemont Roqulred) 

CJ R951J!eted DelNeiy Fee 1-----lHh-HW-.J-..I 
0 (Enclorternont Requlr9d) 

$0. 'tr----~ 

Robert McCRJ.~q 

PO Box 382 

Sterling, AK 99672 

--· 
Bf1JeCres1 Energy· H16 Notice of Operations 
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August 26, 2016 

James Jr & Jolayne Soplanda 
PO Box 343 
Anchor Point, AK 99556 

KPB Property ID: 16501418 
TWP/RNG/Sec: T4S I RlSW I Sec l 
Parcel Address. fUHR Replat 2003, Lot 2 

Property Information 

Cosmopolitan Project 
BlueCrest Energy - H16 Notice of Operations 

3301 C Street, Suite 202, Anchorage, AK 99503 
Larry Burgess 

(907) 754-9552 
lburgess@bluecrestenergy.com 

RE: Notice of Operations for Hydraulic Fracturing for H16 Onshore Horizontal Producer 

Dear James Jr & Jolayne Soplanda, 

BlueCrest Alaska Operating LLC Is hereby sending notification of our Intent to submit an application for sundry approvals In 
regards to hydraulic fracturing for the horizontal production well H16. Upon request a complete copy of the application will 
be available to you. To request a copy of the application please use the following contact Information: 

Blueerest Alaska Operating LLC 
3301 C Street, Suite 202, Anchorage, AK 99503 
Attn: Larry Burgess 
907-754-9552 

If you have any questions or require further information, please do not hesitate to contact Larry Burgess at 907-754-9552. 

Sincerely, 

Larry Burgess 
HSE Manager 

Ir~~~~~~ 
~"6!1:111!1m;lllll!IlmlD!llmm!llmml!mlel:~ 
.Jl ~ 

:1° L-~.......:::..;........::....,~-r:"::_~-=--"-.:_:1~-r--.1'""',..,,.-'e'~~~--J 
...D ..,, 
<O 

D 
D Rll>lrn flace~ Fee 
CJ (Endoreement ReqU119d) 
D Res!ltCtDd Da9-y Fee t----'i++.:+IH--i 

(EndaFMrnMt RAnrtlfwtl 

l0.94 
James Jr & Jolayne L Soplanda 

'6.~4 
PO Box343 

Anchor Point, AK 99556 

BtueCrest Energy - H16 Notice of Operations 
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August 26, 2016 

James Jr & Jolayne Soplanda 
PO Box 343 
Anchor Point, AK 99556 

KPB Property ID: 16501419 
TWP/RNG/Sec: T45 / Rl5W / Sec 1 
Parcel ~ddress FUHR Repfat 2003, Lot 3 

Property Information 

Cosmopolitan Projec1 
BfueCrest Energy· H16 Notice of Opera!10ns 

3301 C Street, Suite 202, Anchorage, AK 99503 
Larry Burgess 

(907) 754-9552 
lburgess@bluecrestenergy.com 

RE: Notice of Operations for Hydraulic Fracturing for H16 Onshore Horizontal Producer 

Dear James Jr & Jolayne Soplanda, 

BfueCrest Alaska Operating LLC is hereby sending notification of our intent to submit an application for sundry approvals in 
regards to hydraulic fracturing for the horizontal production well H1.6. Upon request a complete copy of the appllcatlon wilr 
be available to you. To request a copy of the application please use the following contact information: 

BiueCrest Alaska Operating LLC 
3301 C Street, Suite 202, Anchorage, AK 99503 
Attn: Larry Burgess 
907-754-9552 

If you have any questions or require further information, please do not hesitate to contact Larry Burgess at 907-754-9552. 

Sincerely, 

$0.01) 

D R9!urn ~Fee 
D (Endorument Recjul'9d) 
Cl Aellrfcl9d o.lveiy Fee t----'Mr.:-tftl,____,!L. 

(Enclo!Mment RoqcJtted) ea.' 
James Jr & J~:vne Soplanda 

PO Box 343 

Anchor Point, AK 99556 BlueCrest Energy - H16 Notice of Operations 
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August 26, 2016 

Laura Hansen 
PO Box 1386 
Anchor Point, AK 99556 

KPB Property ID: 16571154 
TWP/RNG/Sec: T4S / R15W /Sec 11 
Parcel Address 28977 Starichof Circle 

Property Information 

Cosmopolitan Pro}ect 
BlueCrest Energy - H16 Notice of Operations 

3301 C Street, Suite 202, Anchorage, AK 99503 
Larry Burgess 

(907) 754-9552 
lburgess@bluecrestenergy.com 

RE: Notice of Operations for Hydraulic Fracturing for H16 Onshore Horizontal Producer 

Dear Laura Hansen, 

BlueCrest Alaska Operating LLC is hereby sending notification of our intent to submit an applfcation for sundry approvals in 
regards to hydraulic fracturing for the horizontal production well Hl6. Upon request a complete copy of the application will 
be available to you. To request a copy of the application please use the followlng contact information: 

BlueCrest Alaska Operating LLC 
3301 C Street, Suite 202, Anchorage, AK 99503 
Attn: Larry Burgess 
907·754-9552 

If you have any questions or require further information, please do not hesitate to contact Larry Burgess at 907-754-9552. 

Sincerely, 

Certified FM 
Cl 
Cl Retum Rocelpl Foe 
Cl ~Required) 

. 
f0.00 

Cl AOlllJ1cled [)ejMaly Fee t--~f&::-68--1 
O (Endomment Raqulr8d) 
..,.. $0,ttr--~~~~ 

Laura Hansfti.9' 

PO Box 1386 

Anchor Point, AK 99556 
B/ueCrest Energy· H16 Notice of Operations 
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August 26, 2016 

Leah R Scott 
PO Box 1193 
Anchor Point, AK 99556 

KPB Property ID: 16501302 
TWP/RNG/Sec: T4S / R15W /Sec 1 
Parcel Address 28279 Sterling Highw~--

Property Information 

Cosmopolitan Projeci 
BlueCrest Energy H16 Notice of Operations 

3301 C Street, Suite 202, Anchorage, AK 99503 
Larry Burgess 

(907) 754-9552 
lburgess@bluecrestenergy.com 

RE: Notice of Operations for Hydraulic Fracturing for H16 Onshore Horizontal Producer 

Dear Leah R Scott, 

BlueCrest Alaska Operating LLC is hereby sending notification of our intent to submit an application for sundry approvals in 
regards to hydraulic fracturing for the horizontal production well H1.6. Upon request a complete copy of the application will 
be available to you. To request a copy of the application please use the following contact information : 

BlueCrest Alaska Operating LLC 
3301 C Street, Suite 202, Anchorage, AK 99503 
Attn: Larry Burgess 
907-7S4-9552 

If you have any questions or require further information, please do not hesitate to contact Larry Burgess at 907-754-9552. 

Sincerely, 

Larry Burgess 
HSE Manager 
BlueCrest Alaska Operating UC 
Phonel907 754-9552 

' 

~====:Eel!!!~ 
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so. • 
Leah R Scott 

96.9• 
PO Box 1193 

Anchor Point, AK 99556 

08120/2016 

BlueCrest Energy - H16 Notice of Operations 
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