North Dakota Oil & Gas Research Program
Status Report

Recipient: Terran Corporation
Contract Number: G-045-087
Report for time period of: December 2018

Description of Project

The objective of this project is to demonstrate the viability and cost effectiveness of using direct current
(DC) power to reduce the sodium and chloride mass contamination in soil and groundwater from brine
releases. Typical releases may be from leaking pipelines or storage pits. A secondary objective is to
integrate an electrokinetic (EK) remediation system with solar power. Since the EK process relies on DC
power to induce migration of chloride and sodium ions (as well as other soluble ions) to emplaced
electrode wells, solar panel arrays that generally provide 24-48 volts, could prove to be the ideal power
source at remote sites, or eventually any site. This project will include the design, installation and
operation of solar powered electrokinetic soil desalinization system along with soil monitoring and
reports showing the efficacy of the process and comparison to previous traditional remediation efforts.

Project Tasks

Due to the extended negotiations with the land owner at the test site, the project was delayed. Most of the
equipment and materials was ordered and delivered to Oasis. The electrodes were assembled and
installed, but not connected to the solar panels. Also, the field site data acquisition system with remote
communications was assembled and tested.

The design was also altered due to proximity to a vernal stream running through the site. For this pilot
test, the treatment area will be reduced and limited to areas around the 3 most contaminated monitoring
wells. If high chloride removals are seen, more electrodes may be added.

Deliverables
This first biannual report is the first deliverable for this project. The system is under construction and will
begin operations April-May 2019.

Remarks

Due to the extended negotiations with the land owner regarding site access fee, running into late August,
and the very early onset of winter weather (snow end of September), the only tasks achieved were the
acquisition of equipment and materials and the installation of the electrode wells. The system is not
operable. We plan to complete the installation and begin operation mid spring 2019.

Notice this project has a large amount of costs upfront for equipment. Matching effort will follow
including operations, maintenance and sampling.



Expenditures
Please provide a breakdown of expenditures. Include all sources of match. Provide supporting
documentation as a separate attachment.

EXPENDITURES FOR THIS REPORTING PERIOD ONLY

Project Expense NDIC OGRP Recipient | Other Sponsor Total
Terran Labor $22,790.00
Terran Equipment $39,514.94
Oasis Labor
Oasis Direct Expense $11,666.20
Total $62,304.94 $11,666.20 $73,971.14
Project Expense NDIC OGRP Recipient | Other Sponsor Total
Terran Labor $22,790.00
Terran Equipment $39,514.94
Oasis Labor
Qasis Direct Expense $11,662.20
Total $62,304.94 $11,666.20 $73,971.14




Terran labor costs for this period

Employee Rate Hours | Cost Task

C.J. Athmer $129.00 |9 $1,161.00 | Project Management

C. J. Athmer $129.00 | 20 $2,580.00 | Data system design/build

C.J. Athmer $129.00 | 78 $10,062.00 | Field design and model system

B. E. Huntsman $188 4 $752.00 Data system and communications

J. G. Solch $122 33 $4,026.00 | Data system and communications

J. S. Osborne $122 34.5 | $4,209.00 | Data system and communications
$22,790.00

Terran equipment, materials and supplies for this period

Item Cost
Solar Panels and stands $10,272.55
SWS Loresco Coke backfill material $4,146.03
DSA Wire electrode lead $17,092.43
McMaster Carr supplies $53.28
Automation Direct — terminal blocks and connectors $663.00
Heyco sealed cord connectors $258.27
Heyco sealed cord connectors $85.59
Junction boxes - mouser $155.95
Thermocouple wire - Omega $383.00
Current shunts and connectors - Digi-Key $527.38
DataTaker data logger for control box $5,066.67
Cellular Modem $504.99
Cellular Antenna (2nd antenna for modem) $54.95
Cellular Antenna (for modem) $62.56
Amazon heat lamp for control box $11.64
Power Supply/Adaptor for Modem $45.48
Raspberry Pi internet controller $96.04
Thermostat switch for control box $13.00
Verizon Wireless monthly charge (for system set up) $22.13
$39,514.94
QOasis Labor Costs for this Period
Employee Rate Hours | Cost Task
American Engineering Testing | $100.00 | 81.5 | $8,150.00 | Drill Crew Tim
American Engineering Testing | $1.00 202 $202.00 Support Vehicle Mileage
American Engineering Testing | $1.40 88 $123.20 | Geoprobe 6620DT Mileage
American Engineering Testing | $82.00 14.5 | $1,189.00 | Geoprobe 6620DT Hours




Documentation and Invoices
Oasis Petroleum









To:  Oasis Petroleum
6205 16th Ave. W.
Williston, ND 58801

P.O. Number:

Page: 1 of 1

Pay this amount: $858.00

Invoice Number: 521-6098367

Invoice Date: 05/10/18

Account Code: OASISNDW Terms: NET 30

Attn:  Accounts Payable

Project description: Schmitz 44-30 Release (SW Sampling)

QTY MX Code Test Test Description

Job#: DA4911 Proj #:

Date Rec: 05/03/18 Proj Mgr: Dustin Anderson
6 AQ BRO Bromide

6 AQ CHL Chloride

6 AQ PH pH

6 AQ SCON Specific Conductance

6 AQ SO4 Sulfate

Total for Invoice 521-6098367

Total Due For Invoice

Well 5':-\!\\4\:\*‘2-
Operations 3950
Billing Category__31l 724

e e
Signature 5715'//6’)

Am
e

Project Code: OASISNDW20742

T/A Price Amount
7 30.00 180.00
7 32.00 192.00
7 16.00 96.00
7 40.00 240.00
7 25.00 150.00

Job Total: 858.00

Net 858.00

858.00

858.00

Remit to: SGS NORTH AMERICA, INC.
PO BOX 2506 CAROL STREAM, IL 60132-2506 Phone: (732) 329-0200
FED ID# 13-3041390

Pleasc share your ideas about how we can serve you better at:
FUQ 11 Cuctameraral@ene o

Wire payments to:

Account Name: SGS North America
Account Number: 38805189
Routing Number: 031-100-209

Email questions and payment remittance to: us.ehs.billing@sgs.com

R oview etandard terme atr httns/Aiminar eoe Aramlantarme_andoranditiane
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SGS Accutest Sample Receipt Summary

Job Number: DA4911

Client: OASIS

Project: SCHMITZ

Date / Time Received: 5/3/2018 9:15:00 AM

Cooler Temps (Initial/Adjusted): #1: (3.2/3.2):

Delivery Method:

Y or

Cooler Security Y or N

1. Custody Seals Present: M O 3. COC Present: ¥
2. Custody Seals Intact: %} [0 4 SmplDates/Time OK {7
Cooler Temperature Y or N

1. Temp criteria achieved: v [l

2. Cooler temp verification: Bar Therm;

3. Cooler media: Ice (Ba;:‘:‘ __7_

4. No. Coolers: 1

lity Con r i Y or N NIA

1. Trip Blank present / cooler: O O

2. Trip Blank listed on COC: O O

3. Samples preserved properly: O

4. VOCs headspace free: O O

Comments

Airbill #s: FX
N Sample Integrity - Documentation
o 1. Sample labels present on bottles:
O

2. Container labeling complete:
3. Sample container label / COC agree:

s ity - Conditi
1. Sample recvd within HT:

2. All containers accounted for:
3. Condition of sample:

Sample Integrity - Instructions
1. Analysis requested is clear:
2. Bottles received for unspecified tests

3. Sufficient volume recvd for analysis:
4. Compositing instructions clear:

5. Filtering instructions clear:

Y or N
= ]
O
(]
XY or N
O
7 O
Intact
Y or N N/A
k]
O %
] O
O 3
0 O

6098367 DA4911: Chain of Custody
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SGS

To:  Oasis Petroleum
6205 16th Ave. W.
Williston, ND 58801

Attn:  Accounts Payable

Project description: Schmitz 44-30 Release (GW Sampling)

Page: 1 of 1

Pay this amount: $858.00

Invoice Number: 521-6098424
Invoice Date: 05/14/18
P.O. Number:

Account Code: OASISNDW Terms: NET 30
Project Code: OASISNDW20743

QTY MX Code Test Test Description T/A Price  Amount
Job#: DA4910 Proj #:
Date Rec:  05/03/18 Proj Mgr: Dustin Anderson
6 AQ BRO Bromide 8 30.00 180.00
6 AQ BRO ADJUSTED Surcharge @ 0% 8 0.00 0.00
6 AQ CHL Chloride 8 32.00 192.00
6 AQ CHL ADJUSTED Surcharge @ 0% 8 0.00 0.00
6 AQ PH pH 8 16.00 96.00
6 AQ PH ADJUSTED Surcharge @ 0% 8 0.00 0.00
6 AQ SCON Specific Conductance 8 40.00  240.00
6 AQ SCON ADJUSTED Surcharge @ 0% 8 0.00 0.00
6 AQ S04 Sulfate 3 25.00 150.00
6 AQ S04 ADJUSTED Surcharge @ 0% 8 0.00 0.00
Job Total: 858.00
Net 858.00
Total for Invoice 521-6098424 858.00
Total Due For Invoice 858.00

Well

Sedu, Fo

OperW

Billing Category Pl

Name:
Signature

- L

(0}

7////9

Remit to: SGS NORTH AMERICA, INC.
PO BOX 2506 CAROL STREAM, IL 60132-2506
FED ID# 13-3041390

Please share your ideas about how we can serve you better at:

EHS.US.CustomerCare(@wsgs.com

Phone: (732) 329-0200

Wire payments to:

Account Name: SGS North America
Account Number: 38805189
Routing Number: 031-100-209

Email questions and payment remittance to: us.ehs.billing@sgs.com
Review standard terms at: http://www.sgs.com/en/terms-and-conditions
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SGS Accutest Sample Receipt Summary

Project: SCHMITZ

Job Number: DA4910 Client: OASIS
Date / Time Received: 5/3/2018 9:15:00 AM Delivery Method:

Cooler Temps (Initial/Adjusted): #1:(3.2/3.2);

Cooler Security Y or N Y or N
1. Custody Seals Present: O 3. COC Present: O
2. Custody Seals Intact: [J 4 SmplDates/Time OK A |

Cooler Te ture Y or N
1. Temp criteria achieved: ¥} O
2. Cooler temp verification: Bar Therm;

3. Cooler media: Ice (Bag)
4, No. Coolers: 1

Quality Control Preservation _Y or N N/A
1. Trip Blank present / cooler: O O )
2. Trip Blank listed on COC: O O M
3. Samples preserved properly: 3] O
4, VOCs headspace free: O O |

Comments

Airbill #'s: FX

Sample Integrity - Documentati

1. Sample labels present on bottles:
2, Container labeling complete:
3. Sample container label / COC agree:

Sample Intearity - Condition
1. Sample recvd within HT:

2. All containers accounted for:
3. Condition of sample:

Sample Intearity - Instructions
1. Analysis requested is clear:
2. Bottles received for unspecified tests

3. Sufficient volume recvd for analysis:
4. Compositing instructions clear:

5. Filtering instructions clear:

Y or N

] O

[~ O

] O

Y or N

=] O

] O

Intact B

Y or N N/A
[l O

O W

= Od

O ]
0 0

6098424 DA4910: Chain of Custody
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SGS

Pay this amount: $286.00

Invoice Number: 521-6098735
To:  Oasis Petroleum Invoice Date: 05/23/18
6205 16th Ave. W.
Williston, ND 58801 P.O. Number:

Account Code: OASISNDW Terms: NET 30
Attn: Dustin Anderson Project Code: OASISNDW18601

Project description: Schmitz 44-30H

QTY MX Code Test Test Description T/A Price Amount
Job#: DA5353 Proj #:

Date Rec: 05/16/18 Proj Mgr: Dustin Anderson

2 AQ BRO Bromide 7 30.00 60.00
2 AQ CHL Chloride 7 32.00  64.00
2 AQ PH pH 7 16.00 32.00
2 AQ SCON Specific Conductance 7 40.00 80.00
2 AQ S04 Sulfate 7 25.00 50.00

Job Total: 286.00

Net 286.00

Total for Invoice 521-6098735 286.00
Total Due For Invoice 286.00

Operations 3950
Billing Category___0/@- 727

Name:
Signature S/21/1%
Wire payments to:
Remit to: SGS NORTH AMERICA, INC. Account Name: SGS North America
PO BOX 2506 CAROL STREAM, IL 60132-2506  Phone: (732) 329-0200 Account Number: 38805189
FED ID# 13-3041390 Routing Number: 031-100-209
Please share your ideas about how we can serve you better at: Email questions and payment remittance to: us.ehs.billing@sgs.com

EHS.US.CustomerCare(@sgs.com Review standard terms at: http://www.sgs.com/en/terms-and-conditions
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SGS Accutest Sample Receipt Summary

Job Number: DA5353 Client: OASIS

Date / Time Received: 5/16/2018 9:30:00 AM

Project: SCHMITZ

Cooler Temps (Initial/Adjusted): #1: (0.3/0.3);

Cooler Security XY or N

1. Custedy Seals Present: Od 3. COC Present:
2. Custody Seals Intact: [0 4. Smpl Dates/Time OK
Cooler Temperature Y or N

1. Temp criteria achieved: |

2. Cooler temp verification: IR Gun;

3. Cooler media: Ice (Bag)

4. No. Coolers: 1

ity Contr ti Y or N N/A

1. Trip Blank present / cooler: O O 2]

2. Trip Blank listed on COC: O O

3. Samples preserved properly: ) O

4. VOCs headspace free: ] O ]

Comments

Delivery Method:

Airbill #s: FX

Y or N
| ]
] O

Sample Integrity - Documentation

1. Sample labels present on bottles:
2. Container labeling complete:
3. Sample container label / COC agree:

ample | ity - Condition
1. Sample recvd within HT:
2. All containers accounted for:
3. Condition of sample:

s ity - Inst "
1. Analysis requested is clear:
2. Bottles received for unspecified tests

3. Sufficient volume recvd for analysis:
4. Compositing instructions clear:

5. Filtering instructions clear:

6098735

E

or

or

KKKk & IE
OO ODoOoo

Intact

E

008 OR
O00® DO
3]

L3

DAS353: Chain of Custody
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Documentation and Invoices
Terran Corporation




































































