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Quail Ranch Air Gap
Above-Ground Storage Tank
Recycling Containment
Permit Application

Solaris Midstream LLC
April 29, 2020



From: Randall Hicks

To: Enviro, OCD. EMNRD; LucasKamat, Susan. EMNRD

Cc: "Todd Carpenter"; "Michael Incerto”; madison@rthicksconsult.com

Subject: [EXT] RE: Solaris Water Midstream - Quail Ranch Air Gap AST Containment Volume 1 of C-147 Submissioin
Date: Wednesday, April 29, 2020 6:41:33 AM

Attachments: Solaris_QuailRanchAirGapAST Volumel Final2.pdf

Vol2 AST VarianceBook QuailRanch.pdf

Susan

Please withdraw from the OCD files the previously-submission of last week. This submission includes
the following new/revised material

1. Closure cost estimate per our conversation

2. Revised Variance request to use 30-mil LLDPE as a primary liner for the AST — typographical
errors fixed

3. Deletion of reference to site photographs

Please let me know if you need any additional information.

As we discussed, Solaris has a $25,000 bond on file with the OCD to cover the closure cost of AST
Containments. Upon OCD approval of our cost estimate, Solaris will revise the text of the existing
bond to list the Quail Ranch Air Gap AST Containment on the bond and delete the two AST
Containments currently on the bond.

Thank you for your attention to this matter.

Randall T. Hicks PG

R.T.Hicks Consultants LTD

901 Rio Grande Blvd. NW F-142
Albuquerque, NM 87104

505-238-9515 (mobile and best contact)
505-266-5004 (office land line)

From: r@rthicksconsult.com <r@rthicksconsult.com>

Sent: Friday, April 24, 2020 3:06 PM

To: OCD.Enviro@state.nm.us; 'LucasKamat, Susan, EMNRD' <Susan.LucasKamat@state.nm.us>
Cc: 'Todd Carpenter' <todd.carpenter@solarismidstream.com>; 'Michael Incerto'
<Michael.Incerto@solarismidstream.com>; madison@rthicksconsult.com

Subject: RE: Solaris Water Midstream - Quail Ranch Air Gap AST Containment Volume 1 of C-147
Submissioin

All

A variance for 1-year operation with an option for a second year of operation is inserted as page 5.
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April 2020
Volume 1
C-147 Registration Package for Quail

Ranch Air Gap Above-Ground Storage Tank
Section 26, T26S, R34E, Lea County

View north of cattle trail near western edge of Quail Ranch AST pad.

Prepared for:

Solaris Midstream LLC

9811 Katy Freeway Suite 900
Houston, TX 77024

Prepared by:

R.T. Hicks Consultants, Ltd. 901
Rio Grande NW F-142
Albuquerque, New Mexico






R. T. Hicks CONSULTANTS, LTD.

901 Rio Grande Blvd NW A Suite F-142 A Albuquerque, NM 87104 A 505.266.5004 A Since 1996
Durango, Co A Carlshad, NM A Hobbs, NM

April 24, 2020

Ms. Susan Lucas Kamat

NMOCD

1220 S. St. Francis Blvd

Santa Fe, NM

Via Email Susan.LucasKamat(@state.nm.us

RE:  Solaris Water Midstream — Quail Ranch Air Gap Emergency Action and
Subsequent C-147 for a Recycling Containment at
Unit Letter A, Section 26, T24S R24E, Lea County

Dear Ms. Lucas Kamat:

On behalf of Solaris Water Midstream, LL.C, Hicks Consultants submits the C-147
application for a 22,000-barrel AST Containment. Solaris plans to use this AST as part of
their recycling system as a pipeline pressure relief and flow equalization mechanism for the
delivery of produced water to treatment/recycling facilities at various locations (e.g. Landes,
Eddy State, Longhorn).

There are several requests in your 4/23/20 email that this letter addresses. Responses relating
to operational issues are being addressed by Solaris staff and will be transmitted to you.

1. The submittal did not include a list of variance requests and documents supporting the
variance requests. The variance list should include, at a minimum, a request for a
variance for the primary and secondary liners (19.15.34.12(A)4 NMAC), for the
interior and exterior slope (19.15.34.12(A)2 NMAC), and for the anchor trench
(19.15.34.12(A)2 and 3 NMAC). Please provide a variance list and supporting
documentation for all variances required by the proposed design.

Response - Volume 2 which includes variances was submitted today. A variance request for
a 1-year operation period for the AST with an option to renew for 1-year is attached to this
letter.

2. The submittal does not include the financial assurance amount, the closure cost
estimate, or the supporting documentation on how the closure cost was estimated.
Please provide information on the financial assurance document, the closure cost
estimate, and the method used to calculate the closure cost estimate.
Response — Requisite information is attached to this letter
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3. Please provide a detailed analysis of why the pipeline pressure conditions are
considered an emergency. What are the design specifications of the current Solaris
pipeline system that will be stressed? What are the recent and current pipeline
operational conditions?

Response will be provided by Solaris staff

4. Please describe the actions Solaris has implemented, or will implement, to avoid both
the magnitude and duration of this emergency.
Response — the magnitude and duration of the emergency will be mitigated by
e Construction of another AST Containment at the nearby Telluride Air Gap
e Over the next few months, we anticipate that large volumes of produced water
generated by stimulation of newly drilled wells will decrease

5. Please provide a timeline, including duration, of this emergency, as well as a timeline
to compliance
Response — Compliance with Rule 34 should occur rapidly with the submission of the
variance to allow for use of 30-mil LLDPE as a primary liner for 1-year. As indicated above,
the magnitude and duration of the emergency will abate to a large degree over the next 3-8
months

6. Please provide calculations and documentation to support that the proposed designed
containment is of adequate volume to mitigate the emergency.
Response will be provided by Solaris staff

7. Please provide engineering support that the containment will function safely until the
emergency has passed.
Response — We believe the information submitted in Volume 2 will satisfy this item.

8. Please provide details on the volume and type of fluid currently in the containment.
Response — Fresh water is currently in the AST Containment to hold the liner and leak
detection system in place

9. Please explain why an additional 30-mil primary was not installed before fluid was
introduced into the containment.
Response — The need to use the AST Containment for pressure/flow balancing in the pipeline
resulted in a short timeframe between assembling the permit document and construction of
the AST Containment. The result was miscommunication in the field that caused
construction of the AST without the ability to install a second 30-mil LLDPE liner.

10. Please provide operational details describing how fluids are introduced into the
containment. Are they introduced manually or via an automated system?
Response will be provided by Solaris staff.

The package follows the order of Form C-147 to allow for an easier review. Construction is
complete and filling the AST Containment with produced water will commence upon OCD
approval. The following elements of the submission are germane to your review.
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Volume 1 contains
a. The C-147 form.
b. Engineering drawings of the AST Containment.
c. Design, operational and closure plans for the AST Containment
d. Site specific information that demonstrates compliance with siting criteria for the
location.
e. Water well logs from the OSE database.

Volume 2 contains
a) Variances applicable to the Quail Ranch Air Gap AST Containment.
b) Stamped letters from Ron Frobel PE discussing the applicability of engineering
variances to a wide variety of site conditions for in-ground containments; CV
included.

In compliance with 19.15.34.10 of the Rule, this submission is copied to the Quail Ranch
LLC who is the owner of the surface upon which the containments will be constructed.

Attached is a copy of the existing bond and the cost estimate that resulted in OCD-
acceptance of the cost estimate. This bond is on file with the OCD. Please note that Solaris
will be modifying the language in this bond to replace the Mad Cow list with this Qual
Ranch Air Gap AST. The Okeanos AST listed on the bond will be replaced by the
Myox/Fritchy AST.

Please expect communication regarding a proposed 1-year permit lifetime with an option for
renewal for an additional year later today.

If you have any questions or concerns regarding this registration or the attached C-147,
please contact me. As always, we appreciate your work ethic and attention to detail.

Sincerely,
R.T. Hicks Consultants

fod

Randall T. Hicks PG
Principal

Copy: Solaris Water Midstream
Quail Ranch LLC





STATEMENT EXPLAINING WHY THE APPLICANT SEEKS A VARIANCE TO OPERATE THE
AST CONTAINMENT FOR ONE (1) YEAR WITH OPTION T0O RENEW FOR ONE (1) YEAR

The prescriptive mandates of the Rule that are the subject of this variance request
are the following subsections of NMAC 19.15.34.13

C. Registered recycling containments may be operated for five years from the date on which the
registration is filed with the division. The operator may extend the allowed time on an annual basis
thereafter with division approval if, 30 days prior to the registration expiration, the operator files a form
C-147 with an attached summary showing all monthly inspections at the containment, including the
monitoring of the leak detection system, showing the containment’s integrity has not been compromised.

An expert in geosynthetics and a Professional Engineer provided an opinion that the
primary liner for the AST provided an opinion that the 30-mil LLDPE primary liner is
equivalent to the prescribed liners in Rule 34 for a period of more than 1 year but possibly
less than two years. Therefore, Solaris states in this variance request that they will operate
the AST Containment for one (1) year. Solaris may elect to extend the allowed time on an
annual basis thereafter with division approval by, 30 days prior to the registration
expiration, filing a form C-147 with an attached summary showing all monthly inspections
at the containment, including the monitoring of the leak detection system, showing the
containment’s integrity has not been compromised.

Demonstration That the Variance Will Provide Equal or Better Protection of Fresh
Water, Public Health and the Environment

We believe operation of the AST Containment under a registration for a period of five years
is imprudent, given the opinion of the expert relating to the equivalency of the 30-mil
LLDPE liner to the prescribed liners in Rule 34.





Closure Cost Estimate and Financial Assurance
Quail Ranch Air Gap AST

Solaris will install the AST CONTAINMENT on an existing production pad that is associated with
the air gap for the Solaris pipeline. Thus, there is no “reclamation” associated with the disassembly
and removal of the AST CONTAINMENT as the pad will remain in accordance to the agreement
between Solaris and the landowner.

Sampling beneath the containment in accordance with Subsection C of 19.15.34.14 of Rule 34 is
required. The sampling program would include an EM survey at a cost about $1500. The EM
survey would identify any high salinity soil beneath the AST footprint and the pad. EM evaluation
of the nearby pasture would provide a baseline to compare findings. Sampling beneath the AST
footprint would occur as well as any areas where the EM survey suggests high salinity. Sampling
beneath the AST footprint would be a 5-point composite sample in conformance with the Rule.
The sampling program with laboratory analysis would cost less than $5,000. Thus, the total cost
of closure sampling is about $6,500

The Rule suggests that after the containment is closed reclamation begins. Thus, the “closure cost”
does not include reclamation and revegetation to the condition that existed prior to construction —
because, as stated above, construction of the AST is on an existing pad.

“Closure cost” could include the cost of disassembly and removal, which typically requires more
than $15,000 and less than $50,000! of labor and other services for a 22,000 bbl AST
CONTAINMENT. The cost of a used 22,000 bbl AST CONTAINMENT ranges from $75,000 to
$125,000%. Thus, the cost of removal of an abandoned AST CONTAINMENT is much less than
the value of the AST CONTAINMENT. Based upon this argument, the closure cost for this work
element, with respect to is less than zero. For the Quail Ranch Air Gap AST, Solaris is renting the
AST containment from a vendor who will obviously remove the tank after use.

In summary, the total closure cost to close the Quail Ranch Air Gap AST CONTAINMENT is
$6,500.

1 Personal communication with Randal Strickland, VP of Sales, New Wave Energy Services, 4/28/20
2 Personal communication with Randal Strickland, VP of Sales, New Wave Energy Services, 4/28/20
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District I State of New Mexico Form C-147

11)6.23.1‘1-1};”“11 Dr., Hobbs, NM 88240 Energy Minerals and Natural Resources Revised April 3, 2017
1SII1C
811 S. First St., Artesia, NM 88210 Department
District 11T : : ot al
1000 Rio Brazos Road, Aztec, NM 87410 Oil Conservation Division
District IV 1220 South St. Francis Dr.
1220 S. St. Francis Dr., Santa Fe, NM 87505 Santa Fe. NM 87505
2

Recycling Facility and/or Recycling Containment
Type of Facility: [ Recycling Facility X Recycling Containment™

Type of action: [_] Permit X Registration
] Modification ] Extension
[] Closure ] Other (explain)

* At the time C-147 is submitted to the division for a Recycling Containment, a copy shall be provided to the surface owner.

Be advised that approval of this request does not relieve the operator of liability should operations result in pollution of surface water, ground water or the environment.
Nor does approval relieve the operator of its responsibility to comply with any other applicable governmental authority's rules, regulations or ordinances.

1

Operator: Solaris Midstream LLC OGRID #: 371643

Address: 9811 Katy Freeway, Suite 900, Houston, TX, 77024

Facility or well name (include API# if associated with a well): Quail Ranch Air Gap Above-Ground Storage Tank
OCD Permit Number: (For new facilities the permit number will be assigned by the district office)

U/L or Qtr/Qtr: A Section: 26 Township: 248 Range: 34E County: Lea

Surface Owner: [_] Federal [ ] State [X] Private [_] Tribal Trust or Indian Allotment

2.

(X Recycling Facility:

Location of (if applicable): Latitude Longitude: (NADS3) (Various)
Proposed Use: [X] Drilling* [X] Completion* [X] Production* [X] Plugging *

*The re-use of produced water may NOT be used until fresh water zones are cased and cemented

[] Other, requires permit for other uses. Describe use, process, testing, volume of produced water and ensure there will be no adverse impact on
groundwater or surface water.
X Fluid Storage
[] Above ground tanks [X] Recycling containment [] Activity permitted under 19.15.17 NMAC explain type
[ Activity permitted under 19.15.36 NMAC explain type: [ Other explain

[ For multiple or additional recycling containments, attach design and location information of each containment

[C] Closure Report (required within 60 days of closure completion): [] Recycling Facility Closure Completion Date:

3.
Xl Recycling Containment:

[] Annual Extension after initial 5 years (attach summary of monthly leak detection inspections for previous year)

Center of Recycling Containment (if applicable) Pond- Lat 32.1828308°N Long 103.4416101°W (approx.)

(] For multiple or additional recycling containments, attach design and location information of each containment

X Lined [X Liner type: Thickness 30 mil Primary, 30 mil Secondary XI LLDPE [[] HDPE [] PVC [] Other

[ String-Reinforced
Liner Seams: [X] Welded [] Factory [] Other Volume: _ 22.000 BBL Dimensions 350’ x 350°

[] Recycling Containment Closure Completion Date:

Oil Conservation Division Page 1 of 3





4.
Bonding:
[J Covered under bonding pursuant to 19.15.8 NMAC per 19.15.34.15(A)(2) NMAC (These containments are limited to only the wells owned or

operated by the owners of the containment.)
X Bonding in accordance with 19.15.34.15(A)(1). Amount of bond $ (work on these facilities cannot commence until bonding

amounts are approved)

[ Attach closure cost estimate and documentation on how the closure cost was calculated.

5.

Fencing:

[X] Four-foot height, four strands of barbed wire evenly spaced between one and four feet

[] Alternate. Please specify:

6.
Signs:
X1 127x 247, 2” lettering, providing Operator’s name, site location, and emergency telephone numbers

[] Signed in compliance with 19.15.16.8 NMAC

7.
Variances:

Justifications and/or demonstrations that the proposed variance will afford reasonable protection against contamination of fresh water, human health, and
the environment.

Check the below box only if a variance is requested:

X] Variance(s): Requests must be submitted to the appropriate division district for consideration of approval. If a Variance is requested, include the
variance information on a separate page and attach it to the C-147 as part of the application.

If a Variance is requested, it must be approved prior to implementation. See VVolume 2 for Variances

8.
Siting Criteria for Recycling Containment

Instructions: The applicant must provide attachments that demonstrate compliance for each siting criteria below as part of the application. Potential
examples of the siting attachment source material are provided below under each criteria.

General siting

Ground water is less than 50 feet below the bottom of the Recycling Containment. [0 YesX No
NM Office of the State Engineer - iWATERS database search; USGS; Data obtained from nearby wells FIGURES 1-2 O Na
Within incorporated municipal boundaries or within a defined municipal fresh water well field covered under a municipal ordinance O Yes[X No
adopted pursuant to NMSA 1978, Section 3-27-3, as amended. O Na

- Written confirmation or verification from the municipality; written approval obtained from the municipality FIGURE 3
Within the area overlying a subsurface mine.

- Written confirmation or verification or map from the NM EMNRD-Mining and Minerals Division FIGURE 4 O Yes X No

Within an unstable area.
- Engineering measures incorporated into the design; NM Bureau of Geology & Mineral Resources; USGS; NM Geological [ Yes[X No
Society; topographic map FIGURE 5

Within a 100-year floodplain. FEMA map FIGURE 6 [0 Yes X No
Within 300 feet of a continuously flowing watercourse, or 200 feet of any other significant watercourse, or lakebed, sinkhole, or playa [J Yes[X No
lake (measured from the ordinary high-water mark).
- Topographic map; visual inspection (certification) of the proposed site FIGURE 7
Within 1000 feet from a permanent residence, school, hospital, institution, or church in existence at the time of initial application. ] Yes[X] No
- Visual inspection (certification) of the proposed site; aerial photo; satellite image FIGURE 8
Within 500 horizontal feet of a spring or a fresh water well used for domestic or stock watering purposes, in existence at the time of [ Yes X No
initial application. FIGURES 1 and 7
- NM Office of the State Engineer - iWATERS database search; visual inspection (certification) of the proposed site
Within 500 feet of a wetland. FIGURE 9 [J Yes X No

US Fish and Wildlife Wetland Identification map; topographic map; visual inspection (certification) of the proposed site

Oil Conservation Division Page 2 of 3






9.
Reeveling Facility and/or Containment Checklist:
Instructions: Each of the following items must be attached to the application. Indicate, by a check mark in the box, that the decuments are attacled,

P Design Plan - based upon the appropriate requirements.

X Operating and Maintenance Plan - based upon the appropriate requirements.

B4 Closure Plan - based upon the appropriate requirements,

P4 site Speeific Groundsvater Data -

[X] Siting Criteria Complianee Demonstrations —

Bd Certify that notice of the C-147 {only} has been sent to the surface owner(s)

10.

Operator Application Certifieation:
1 hereby certify that the information and attachments submitted with this application are true, accurate and complete {o the best of my knowledge and belief,

Title: _ Operations Manager

Name (Prinf): Bradley Todd Carpenter

ya y —_—
Signature: Berolt,,, "vﬁ_,,_k[ é’m»lwf,u 7#:- Dale: April 24 2020
e-mail address __ Todd Carpenter <todd.carpenter@solarismidstream.com:> Telephone: 432 203 9020
11.
OCD Representative Signatuve: Approval Date;
Title: OCD Permit Nianber:

[] OCD Conditions
[1 Additional OCD Conditions on Attachment

0il Conservation Division Page3 ol 3
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SURVEY FOR CONTAINMENT






1000 Ledgelawn Drive
Conway, Arkansas 72034
501.328.3316 1 501.328.3325 f
www.craftontull.com

Crafton Tull

EXHIBIT "A", PAGE 1 OF 3

P.O.C.

G.L.O. MONUMENT,

AT THE NE CORNER OF
S.26-T24S-R34E, BEING
N 30°28'35" E - 5,291.9¢'

FROM THE P.O.B.

GENERAL NOTES:

THE TIES AND FOOTAGES SHOWN ON THIS EXHIBIT ARE BASED ON LINES OF OCCUPATION AS LOCATED IN THE FIELD AND / OR
BEARINGS AND DISTANCES FROM THE GENERAL LAND OFFICE PLAT OF THE AREA SHOWN AND MAY NOT BE THE ACTUAL PROPERTY
CORNERS. THIS EXHIBIT DOES NOT REPRESENT A TRUE BOUNDARY SURVEY.
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LEA COUNTY, NEW MEXICO
SCALE: 1"=100' CHECKED BY: JH| APPROVED BY: MCKAY
PLOT DATE:  02-13-2020 | DRAWN BY: BH|SHEETNO.: 1 OF 3
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1000 Ledgelawn Dr
Conway, Arkansas 72034

Crafton Tull

® surveying

EXHIBIT "A", PAGE 3 OF 3

501.328.3316t 501.328.3325 f
www.craffontull.com

LEGAL DESCRIPTION

CENTERLINE DESCRIPTION OF A 20' WIDE ACCESS ROAD:

PART OF SECTION 26, TOWNSHIP 24 SOUTH, RANGE 34 EAST, LEA COUNTY, NEW MEXICO, MORE
PARTICULARLY DESCRIBED AS FOLLOWS:

COMMENCING AT A GLO MONUMENT, BEING THE SE CORNER OF SAID SECTION 2¢;

THENCE N 89°04'30" W A DISTANCE OF 1,681.22 FEET TO THE POINT OF BEGINNING OF A 20 FOOT WIDE
EASEMENT, BEING 10 FEET ON EACH SIDE OF THE FOLLOWING DESCRIBED CENTERLINE;

THENCE N 01°19'08" W A DISTANCE OF 232.61 FEET TO A POINT;

THENCE N 58°46'36" W A DISTANCE OF 59.01 FEET TO A POINT;

THENCE N 88°29'14" W A DISTANCE OF 1,000.90 FEET TO A POINT;

THENCE N 00°00'00" E A DISTANCE OF 77.18 FEET TO THE POINT OF TERMINATION, SAID POINT BEING S
28°44'55" W A DISTANCE OF 5,601.23 FEET FROM A GLO MONUMENT, BEING THE NE CORNER OF SAID
SECTION 26.

THE ABOVE DESCRIBED CENTERLINE HAS A LENGTH OF 1,375.39 L.F. OR 83.36 RODS AND CONTAINS 0.95
ACRES OF EASEMENT, MORE OR LESS.

SUBJECT TO ALL EASEMENTS AND RIGHTS-OF-WAY OF RECORD OR FACT.

BASIS OF BEARINGS NEW MEXICO STATE PLANE, EAST ZONE, NAD'83 U.S. FEET AS DETERMINED BY GPS
OBSERVATION.

ANY COORDINATES SHOWN ARE BASED ON NAD83 STATE PLANE COORDINATE SYSTEM, NEW MEXICO
EAST ZONE, U.S. SURVEY FEET.

"350' X 350" SURFACE SITE™

A METES AND BOUNDS DESCRIPTION OF A PROPOSED SURFACE SITE WITHIN SECTION 26, TOWNSHIP 24
EAST, RANGE 34 EAST, LEA COUNTY, NEW MEXICO, BEING OUT OF 480 ACRES, QUAIL RANCH LLC., OF
VOLUME 2139, PAGE 830, MORE PARTICULARLY DESCRIBED AS FOLLOWS:

COMMENCING AT A GLO MONUMENT, BEING THE NE CORNER OF SAID SECTION 26;
THENCE S 30°28'35" W A DISTANCE OF 5,291.96 FEET TO THE POINT OF BEGINNING;

THENCE S 00°00'00" E A DISTANCE OF 350.00 FEET TO A POINT;

THENCE S 90°00'00" W A DISTANCE OF 350.00 FEET TO A POINT;

THENCE N 00°00'00" W A DISTANCE OF 350.00 FEET TO A POINT;

THENCE N 90°00'00" E A DISTANCE OF 350.00 FEET TO THE POINT OF BEGINNING.

THE ABOVE DESCRIBED SURFACE SITE HAS A TOTAL OF 122,500.00 SQUARE FEET OR 2.81 ACRES, MORE
OR LESS.

BASIS OF BEARINGS: NEW MEXICO STATE PLANE GRID, EAST ZONE, NAD83 AS DETERMINED BY GPS
OBSERVATION.

ALL DISTANCES ARE GRID DISTANCES BASED ON U.S. SURVEY FEET
THIS LEGAL DESCRIPTION ACCOMPANIES A SKETCH PREPARED FOR THIS TRACT OF LAND.
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REVISION "QUAIL RANCH AIR GAP"

SECTION 26, T24S5-R34E
PROPOSED SURFACE SITE & 20" WIDE ACCESS ROAD
LEA COUNTY, NEW MEXICO
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Cantech Oilfield 8x24 Panel (18 panels) of Water Ring Analysis, New Wave Energy
Equipment Ltd. . °
5160 Skyline Way NE DWG 600094/600095, 3400 cubic meter (22000BBL) Services Ltd
Calgary, ABT2E6V1 | cantech File: CTR-083 | Rev:A Date: Jan 30, 2015
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1. REPORT SCOPE

The 18 panels of 8ft x24ft (600095) are bolted together to form a water ring to contain water (Fig. 1 shows a typical
build). FEA analysis is used to confirm that the bolted connection and panel are suitable for the application. Solidworks
2012 Simulation is used for FEA analysis, and manual calculation is used for bolt connection checking. The object of the
analysis is to confirm the design is suitable for the application with SF of 2.5 against the minimum yield strength.

Figure 1

2. ANALYSIS

2.1 Panel
A section of the whole assembly is used for analysis (Fig. 2). One typical bolted connection is included in the
analysis model.

Copyright Cantech Oilfield equipment Ltd. All Information in this document is proprietary and confidential, and shall remain the sole property of Cantech
QOilfield Equipment Ltd. This document shall not be used, copied or reproduced in whole or in part, nor shall be revealed in any manner to outside parties
without prior written permission from Cantech Oilfield Equipment Ltd.
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| CTR-083 | 8x24 Panel, 3400 cubic meter (22,000BBL) Water Ring Analysis | Rev:A |

Material properties are defined as carbon steel with E = 30 x 1076 psi and Poison’s ratio = 0.28. The minimum yield
strength of the steel panel is 44ksi.

Figure 2
The following boundary conditions are applied to the calculation model:

1. Cyclic Symmetry is applied to two end surfaces.

2. Bolted connection is simulated. Applied clamping force on each bolt is 24,000lbs based on the specified
tightening torque of 400ft-lbs which is close to the half of the available clamping force of 1” Gr. 8 bolt. In the
field connection, it is more realistic to have reduced clamping force due to the difficulty of applying high
tightening torque.

3. Bolted surface is defined as non-penetration contact

4. Maximum pressure applied is 4.2psi at the bottom and gradually reduced to Opsi at the top. The pressure is
calculated by using specific density of 1,200 kg/m®.

In the FEA analysis model and boundary conditions, there is no credit applied from ground indentation which may be
helpful in certain situations. But the ground indentation effect may not exist in all situations. Therefore, it has been
omitted in the analysis which is more conservative approach.

2.2 Bolt

For the first group of bolts with c-c distance of 6”:

Copyright Cantech Oilfield equipment Ltd. All Information in this document is proprietary and confidential, and shall remain the sole property of Cantech
Qilfield Equipment Ltd. This document shall not be used, copied or reproduced in whole or in part, nor shall be revealed in any manner to outside parties
without prior written permission from Cantech Oilfield Equipment Ltd.
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| CTR-083 | 8x24 Panel, 3400 cubic meter (22,000BBL) Water Ring Analysis Rev: A

The maximum hydro static pressure at the bottom,
P=pgh=1,200x9.81 x 8 x 0.3048 =28,705 Pa = 4.2 psi
The maximum hoop stress at the bottom of the ring,

_PD
Oh=7¢
P =4.2 psi;
D= 1662 inch;
T=0.25inch
oy, = 2221902 _ 13 958 psi
2X%0.25

The separation force at the flange connection at the bottom of first bolt c-c distance of 6 inch will be,
F =0,x6x0.25=20,937lb

The specified tightening torque is T = 400 ft-Ib = 4,800 in-Ib,

So the preload for 1”-8 UNC Gr. 8 bolt is,

F=—— =229 _4,0001b
02d 02x1

Total load on the bottom bolt (resultant load) is,
Fo=Pp+F
Py is portion of external load taken by the bolt. It can be calculated as below:
Py,=FKy/ (Ky+Kp)=CF
Pn=F Kn/(Ky+Kp)=(1-C) -F
P..: portion of external load taken by members.
Ky : spring constant of bolt
Ki : spring constant of members
Kp = Kr * Ky / (Kr +Kg) = Ag *ArE / (Aglr + Arlg) =t x 0.5° x 0.606 x E / (rt x 0.5? x 0 + 0.606 x 2) = 0.3927 E
K., = 0.577 mEd / 21, -(5%( 0.577 x | + 0.5xd) / (0.577 x | + 2.5xd))
d=1", 1=2", tensile area of 1”-8 UNC bolt, A; = 0.606 sqg.inch
So,
Km =1.1096 E
C=Ky/ (Kp+K,)=0.2614
P,=0.2614 F=0.2614 x 20,937 =5,473 |b

P.,=0.7386 F = 0.7386 x 20,937 = 15,464 Ib< F;, so, no separation on connection.

Copyright Cantech Oilfield equipment Ltd. All Information in this document is proprietary and confidential, and shall remain the sole property of Cantech
Qilfield Equipment Ltd. This document shall not be used, copied or reproduced in whole or in part, nor shall be revealed in any manner to outside parties
without prior written permission from Cantech Oilfield Equipment Ltd.
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CTR-083 | 8x24 Panel, 3400 cubic meter (22,000BBL) Water Ring Analysis Rev: A

F, =Py, + F;=5,473 + 24,000 = 29,473 lbs
The ultimate force of the bolt is,
F, = 0.606 x 150,000 = 90,900 Ib
The yield force of the bolt is,
F,= 0.606 x 130,000 = 78,780 Ib
So, the safety factors are,
(SF), =90,900/ 29,473 = 3.08
(SF), = 78,780/ 29,473 = 2.67

Calculate all the rest groups of bolts by the same procedure. They all meet the requirement of application, and
the safety factors are all above 2.5.

3. ANALYSIS RESULTS AND DISCUSSION

The design safety factor of 2.5 is used. Therefore, the allowable stress is 17,600psi. Figure 3 has shown the plot that
stresses are over 17,600 psi. It can be seen that the panel meets the required safety factor of 2.5 against the yield
strength (Fig. 3).

Figure 3
Copyright Cantech Oilfield equipment Ltd. All Information in this document is proprietary and confidential, and shall remain the sole property of Cantech Page
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| CTR-083 | 8x24 Panel, 3400 cubic meter (22,000BBL) Water Ring Analysis | Rev: A

Figures 4 and 5 have shown the very localized stress concentration distribution at the flange connection. There is no
tensile yield occurred. There is no stress over 36,000 psi.

Figure 4: ISO Clipping Of Stress over 26,347 psi (SF = 1.67)
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CTR-083 8x24 Panel, 3400 cubic meter (22,000BBL) Water Ring Analysis

Rev: A

Figure 5: ISO Clipping of Stress over 36,000 psi

Typical E7018 weldment yield strength is over 55ksi. Due to the nature of static application that no fatigue failure will

occur and very ductile material is used (high ratio of ultimate strength / yield strength), the very localized stress

concentration is not a concern. Some of the stress concentration may be caused by the mathematical model. In our

opinion, the flange connection meets the safety factor of 2.5 against the gross yield.
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| CTR-083 | 8x24 Panel, 3400 cubic meter (22,000BBL) Water Ring Analysis | Rev: A

The maximum deflection at the middle spot of each panel is approximately 0.45” (Fig. 6). The ratio of deflection over
panel width is approximately 1:640 (0.45/288) which is acceptable for the application.

Figure 6 ISO clipping of deflection over 0.45"

4. CONCLUSION
From the calculation results, it can be confirmed that the design of the water ring is suitable to hold 3,400 cubic meter
(22,000BBL) with SF of over 2.5 against yield when the specific density of the fluid equals to or less than 1,200kg/m?>.

5. REFERENCES

Prepared by:

George Hu, P.Eng

Cantech OQilfield Equipment Ltd
Permit No. P10445
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July 15, 2015

Our Ref: CT-C029

New Wave Energy Services Group

#1955, 140 - 4th Ave, SW
Calgary, Alberta
Canada, T2P 3N3

Ground Support Requirement and Design Safety Factor of New Wave Water Tank

To whom it may concern:

All New Wave Tanks are engineered with a minimum design safety factor of 2.5 when
the specific gravity of a fluid contained is 1.20 kg/m®.

The flanged connections with 1" Gr. 8 bolts between individual panels are stronger than
panel itself. The unleveled ground support will not affect the design safety factor provided that
the grade is within 10" over 100ft span. Uneven ground support will not affect the design safety
factor of the tank as long as the gap between the bottom flange of the tank and the ground does
not exceed 2" in order to prevent liners from being stretched and extruded over the gap.

When the specific gravity of the fluid differ from 1.2 kg/m?, the design safety factor can
be calculated as follows:

Achieved minimum safety factor = 2.5 X 1.2 / fluid specific gravity

For example, when the specific gravity is 1.25, the achieved minimum design safety
factor will be 2.5 X1.2/1.25=2.4.

Sincerely,

George Hu, P.Eng.
Cantech Oilfield Equipment Ltd
Permit Number: P10445

Address: 5160 Skyline Way NE, Calgary Alberta, T2E 9A9 Telephone: (403)-669-9390





Cut Sheet - Layfield

US 866-375-9749
CAN 800-841-0836

Above Ground Tank Liner Systems - Geomembrane

1. Product Description

High capacity above ground tank liner systems are
increasingly being used by the upstream oil & gas
sector for containment of drilling fluids associated
with hydraulic fracturing operations. Layfield is
recognized as a leading manufacturer and
fabricator of above ground storage liner systems in
North America and internationally. Our Enviro Liner
series of geomembranes are highly durable and
flexible materials designed to contain the
combination of brine fluids and chemicals used in
the fracking process. A rapidly growing trend is the
use of above ground engineered water storage
systems designed to hold large volumes of water.
As an example, many tank systems in the market
can store from 750,000 to 2,000,000 gallons of frac
fluids. Layfield provides one piece prefabricated
liners designed for quick installation with no
seaming required on site.

2. Technical Data
Materials information is on page 2.

3. Installation

Surface preparation is the key to a successful tank
lining installation. When setting up a new tank on
the ground, the prepared surface should be
uniform, well compacted, and free of sharp rock
fragments or stones. In a new frac tank installation
(such as a storage tank used in hydraulic
fracturing), we usually recommend that a non-
woven geotextile be placed on the ground as the
first step. Then the outline of the frac tank wall
should be marked on the geotextile with spray
paint. The liner is placed at the center of the
marked geotextile before tank assembly starts.
Then the tank is assembled. Once the tank is
finished, the liner is unfolded, pulled up over the
walls, and secured to the perimeter. Larger tanks,
retrofits, and tanks that are field fabricated
normally require additional installation details and
would be quoted separately. Please contact your
Layfield representative for additional details.

https://www.layfieldgroup.com/SharedLibrary/Cut-Sheet.aspx?ProductPage=9103

4. Availability and Cost

Available from Layfield or distributors. Call
425-254-1075 Pacific time

780-453-6731 Mountain time, or
905-761-9123 Eastern time

5. Warranty

Products sold will meet Layfield's published
specifications. Any extended warranty required
by the buyer must be negotiated at the time of
order. Extended warranties may be available on
this product and may be at extra cost. Full
warranty details are available from Layfield.

6. Maintenance

Geomembranes should be inspected at least
once per year for damage, stress, or any other
detrimental condition. The entire containment
area should be visually inspected annually.
Layfield provides geomembrane maintenance
services on request.

7. Filing Systems

12
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9.
18 Oct 2016 Enviro Liner® 1000 Properties
Style ASTM EL 1020 EL 1030 EL 1040N EL 1040
Thickness D5199 20 mil 30 mil 36 mil 40 mil
0.5 mm 0.75 mm 0.91 mm 1.0 mm
Density (Typical) D792 0.93 0.93 0.93 0.93
Tensile Strength at Break D6693 76 ppi 114 ppi 136 ppi 152 ppi
13 N/mm 20 N/mm 24 N/mm 27 N/mm
Elongation D6693 800% 800% 700% 800%
Tear Resistance D1004 11 Ibs 16 Ibs 19 Ibs 22 Ibs
49 N 70 N 84 N 100 N
Puncture Resistance D4833 28 Ibs 42 Ibs 54 |bs 56 Ibs
120 N 190 N 240 N 250 N
Carbon Black Content D6370 > 2.0% > 2.0% 2.0% > 2.0%
High Pressure OIT D5885 400 min 400 min N/A 400 min
Low Temperature Impact D746 -69°F -69°F -40°F -69°F
Resistance -56°C -56°C -40°C -56°C
Service Temperatures Max 140°F 140°F 140°F 140°F
Continuous 60°C 60°C 60°C 60°C
Use

www. LayfieldContainment.com

Containment@layfieldgroup.com

https://www.layfieldgroup.com/SharedLibrary/Cut-Sheet.aspx?ProductPage=9103
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New Wave Energy Services

Health, Safety and Environmental Manual

Safe Work Procedure — Tanks

Title

Frac Tank Set Up SWP-Tanks-05

Description of
Task

Frac Tanks are installed to hold large amounts of liquids for use by our clients.

Applicable Alberta: OHS Act, Regulation and Code
Laws and BC: OHS Act, Regulation and Code
Regulations
PPE and Hard Hat, CSA Approved Footwear, Safety Glasses/Goggles, Hi Visibility outerwear, Hearing
Protective Protection (ear plugs or ear muffs), H2S Monitor (if required), Cut Resistant Protective Gloves.
Controls
Training, Procedure, Programs & Policies, Inspections, Regulations, Pre-Job Meetings.
Required Formal: WHMIS, H2S Alive, CSO, First Aid/CPR, TDG
Training:
Informal: New Wave Orientation, Customer Orientation, Safe Working Procedures, Policies, Codes
of Practice, On the Job Training, Competency Assessments, Mentoring
Supervisor Supervisors are responsible to facilitate and/or provide proper instruction to their workers on site
Responsibilities | and make sure equipment/tool owner manuals are available on site.
Job Steps 1. Hold a Pre-Job safety meeting before beginning this operation. This will include a

review of procedures, hazard assessments, hand signals while performing lifts,
emergency response procedures, and roles & responsibilities. Include everyone on
site (workers, contractors, equipment operators, etc.).

2. Ensure everyone on site is experienced, trained and competent to perform their task
(ex. Equipment operators).

3. Using the transit/laser level ensure that the grade of the site for the tank install is within
acceptable specifications.

4. Mark the center of tank per location as appointed by client, keeping in mind that
sufficient room is needed on the backsides of the tank for the hoe to pull liner.

5. Remove all debris including but not limited to: sticks, rocks or any foreign material
capable of puncturing liner. Watch your footing and be mindful of slip/trip/fall hazards.

6. Mark the center of the tank by digging a shallow hole or using a disc and then measure 4
ways from center and mark with spray paint to reference the size of geo and the size of
the liner per the size of the tank.

7. After examining the unroll instructions as marked on the geotextile proceed to unroll the
geo.

8. Unfold the geo ensuring that it is square and equal on all four sides per the spray paint
marks previously put on the outside of the tank.

*The information in this Safe Work Procedure does not take precedence over applicable government legislation, with which all
workers should be familiar.

Version 2.0
Reviewed/Revised Date: January 2020






New Wave Energy Services

Health, Safety and Environmental Manual

Safe Work Procedure — Tanks

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Finding the center of the tank using the hole dug or disc, mark the center of the tank with
spray paint and then using a paint stick, mark the circumference of the tank per tank
measurements set out in the measurement guide lines.

Using the liner bar and picker/excavator/hoe unroll the liner in the same fashion as the
geo textile ensuring that the QC manual is removed from the outside of the roll.

While rolling out the liner (suspended load) do not put any body part under the
suspended load without complete confirmation from the operator that the task is fully
stopped, and all movements of equipment have been suspended. While loads are in
motion, workers must never be under them.

Fold the liner towards the center from 8 points until the outside tank lines on the geo are
exposed and in a neat and tidy fashion to ensure a uniform pull of the liner when the tank
is erected.

While manually pulling the geo and liner, ensure proper communication is established
between the crew and everyone pulls together on command. Ensure entire crew has a
proper grip on the geo or liner, proper stance for balance and no excess force is used to
pull either the geo or liner. Be mindful of slip/trip/fall hazards while pulling the geo
and/or liner.

Mark the center of the tank again by finding the hole or disc by using spray paint and
write the outside panel measurement on the floor of the liner with spray paint.

Ensure there is always minimal foot traffic on the surface of the liners. The liner is
extremely slippery (especially when wet — rain, snow, ice). If a worker needs to walk on
the liner, caution needs to be taken. Take slow small shuffling steps (like a penguin) and
keep hands out of pockets for balance.

From the center point measure to the inside of both ends of the first panel and set in
place with the picker and support one end with the A-arm or hoe. Use the hoe/picker to
stabilize 7-8 panels before removing (first skid emptied).

While placing all the panels with the picker, workers must take extreme caution and must
never go under a suspended load.

Skids holding the panels occasionally need to be moved and/or relocated. Only straps
approved for towing/pulling can be used. Inspect straps prior to use.

Trim excess geo, ensuring there is approximately 18-24’ left on the outside of the tank to
allow settling.

The excess geo that is trimmed off, must be put to the inside of the circumference mark
on the geo to be used later to pack into the corner where the tank and geo meet.

*The information in this Safe Work Procedure does not take precedence over applicable government legislation, with which all
workers should be familiar.

Version 2.0
Reviewed/Revised Date: January 2020






New Wave Energy Services

Health, Safety and Environmental Manual

Safe Work Procedure — Tanks

21. Continue setting panels ensuring that each panel is measured from the center until the
last 4 panels are ready to be set. The last 4 measurements of panels must be measured
from panel to panel as set out in the measurement guidelines.

22. Refer to the Safe Work Procedure on Electric Torque Guns for torqueing procedure.

Ensure the portable generator used to power the torque gun is placed downwind and/or

position yourself so that the exhaust is away from your breathing zone.

23. Once the walls are in place, fold the liner out and secure with clamps and airplane cable.

24. While pulling the liner over the erected tank walls, ensure hoe/picker operator is familiar
with the task and constant communication is established (radios). Watch for pinch points

while putting the liner into the thumb of the hoe/picker.
25. Ensure that no excess liner is cut off until all the clamps and cable are secure.

26. Remove all excess liner in a neat and straight fashion using a tank ring support as a
guideline ensuring that there is 18” below the airplane cable.

27. Install the suctions and equipment per the customer’s request.

28. Remove all excess liner and secure on location in a hidden spot to be disposed of later.

29. Walk around the complete tank and check to make sure there is no tools, excess bolts or

garbage left over.
30. Ensure all bolts and airplane cable are installed correctly.

31. Supervisor to check 3-4 bolts on every seam with the manual torque wrench while
ensuring that the threads are fully exposed from the nut.

32. Ensure that all paperwork is reviewed with and signed by the client.
33. Tank Supervisor and Electric Torque Gun Operator must walk around the tank visually
ensuring the bolts are torqued and then both must sign off on the Tank Installation

Checklist.

34. Tank Supervisor and Liner Puller must sign off on the Liner Installation Form.

Created By

Workers, General & Operations Managers, Safety Department

Manager
Approval

Karmen Hodgson — Tanks General Manager

*The information in this Safe Work Procedure does not take precedence over applicable government legislation, with which all
workers should be familiar.

Version 2.0
Reviewed/Revised Date: January 2020






New Wave Energy Services

Health, Safety and Environmental Manual

Safe Work Procedure — Tanks

Title

Bolt Up of Piping and Assemblies SWP-Tanks-02

Description of
Task

Equipment is prepared and requires fabrication before being used.

Applicable Alberta: OHS Act, Regulation and Code
Laws and BC: OHS Act, Regulation and Code
Regulations
PPE and Hard Hat, CSA Approved Footwear, Safety Glasses/Goggles, Hi Visibility outerwear, Hearing
Protective Protection (ear plugs or ear muffs), H2S Monitor (if required), Protective Gloves.
Controls
Training, Procedure, Programs & Policies, Inspections, Regulations, Pre-Job Meetings.
Required Formal: WHMIS, H2S Alive, CSO, First Aid/CPR, TDG
Training:
Informal: New Wave Orientation, Customer Orientation, Safe Working Procedures, Policies, Codes
of Practice, On the Job Training, Competency Assessments, Mentoring
Supervisor Supervisors are responsible to facilitate and/or provide proper instruction to their workers on site
Responsibilities | and make sure equipment/tool owner manuals are available on site.
Job Steps 1. All personnel involved in this task must attend a pre-job safety meeting. This will include

role designation, review of procedures and hazard assessment/identification. Establish
emergency response roles and procedures.

2. Obtain all applicable permits. Only certified/trained personnel can operate lifting
equipment (crane, picker, etc.)

3. Ensure potential hazards are identified within the work area.

4. Communicate with all personnel involved of potential hazards.

5. Always watch for pinch points.

6. If using lifting devices, ensure operators are properly trained and all lifting
equipment is inspected before use. Communicate with everyone involved the hand
signals to be used and who will be giving them.

7. Ensure that all flange and sealing surfaces are cleaned before assembly.

8. Ensure proper gaskets and bolting materials are used.

9. Ensure that the flange alignment is accurate.

10. Ensure that bolting is tightened evenly around flange perimeters.

11. Ensure stud threads protrude thru stud nut at least one full thread.

12. Ensure that all welded threaded connections (i.e. TOL's) have had a thread chaser
used on the threads prior to assembly.

*The information in this Safe Work Procedure does not take precedence over applicable government legislation, with which all
workers should be familiar.

Version 2.0
Reviewed/Revised Date: January 2020






New Wave Energy Services

Health, Safety and Environmental Manual

Safe Work Procedure — Tanks

connections.

14. Perform post job clean up after task is completed.

13. Ensure that proper thread dope and Teflon tape is used on all threaded

Created By Workers, General & Operations Managers, Safety Department
Manager _,L‘(./I[_
Approval Jé’/‘

Karmen HodgsL)n —Tanks General Manager

INTERNATIONAL HAND SIGNALS:
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Retract Boom Retract Boom Extend Boom Extend Boom
2 hands 1 hand 2 hands 1 hand Dog Everything

*The information in this Safe Work Procedure does not take precedence over applicable government legislation, with which all

workers should be familiar.
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New Wave Energy Services

Health, Safety and Environmental Manual

Safe Work Procedure — Tanks

Title

Setting Up a Bird Net SWP-Tanks-07

Description of
Task

This task consists of employees building and placing a bird net over top of a tank.

Applicable Alberta: OHS Act, Regulation and Code

Laws and BC: OHS Act, Regulation and Code

Regulations

PPE and Hard Hat, CSA Approved Footwear, Safety Glasses, Fire Resistant Coveralls, Hi Visibility

Protective outerwear, Hearing Protection (ear plugs or ear muffs), H2S Monitor (if required), Protective

Controls Gloves.
Training, Procedure, Programs & Policies, Inspections, Regulations, Pre-Job Meetings, Body
Placing and Spacing, Use proper lifting and pulling techniques.

Required Formal: WHMIS, H2S Alive, CSO, First Aid/CPR, TDG

Training:
Informal: New Wave Orientation, Customer Orientation, Safe Working Procedures, Policies, Codes
of Practice, On the Job Training, Competency Assessments, Mentoring

Supervisor Supervisors are responsible to facilitate and/or provide proper instruction to their workers on site

Responsibilities | and make sure equipment/tool owner manuals are available on site.

Job Steps 1. All personnel involved in this task must attend a pre-job safety meeting. This will include

role designation, review of procedures and hazard assessment/identification. Establish
emergency response roles and procedures.

2. Construct bird net stands. Use proper lifting techniques and watch for pinch points.

3. Ensure all stands have 8 support legs.

4. Attach bolts in specified holes in stand.

5. Ensure all rubber mats on bases are secure and free of debris.

6. Set upright to required height and secure with bolts.

7. Mark out tank floor to indicate where bird net stands will sit.

8. Place the bird net stands with a picker on to the marks on the tank floor. (Picker may
need to be moved to reach all marks). Never go under a suspended load. Always maintain

eye contact and have constant communication with picker operator.

9. Around the outside of the tank, mark 8 equal points.

*The information in this Safe Work Procedure does not take precedence over applicable government legislation, with which all
workers should be familiar.
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10. Mark every second one with a G (for green) and the remainder with a P (for pink).
(Green= centre of edge of net. Pink= corner of net. The net is square).

11. Place bird net still in box next to a "G" and open box. DO NOT cut white string.
12. Place end of net over top of tank and pull net to the opposite side of the tank.
13. Ensure net does not get caught on bird net stands.

14. Open up net and secure 2' down on outside of tank. Denoted by green ribbon. On all 4
"G" marks.

15. Lift net over bird net stands using extendable pole.

16. Secure corner of bird net to letter "P"s pulling tight.

17. Work round tank securing bird net to ring clamps. Watch slip/trip/fall hazards.
18. Work around the tank a second time pulling net tight.

19. Use rope to secure net on every seam of tank.

20. Tie up all spare netting on the floor.

Created By Workers, General & Operations Managers, Safety Department
Manager _P(_/VZ%
Approval Aéw

Karmen Hodg.L,on —Tanks General Manager

*The information in this Safe Work Procedure does not take precedence over applicable government legislation, with which all
workers should be familiar.

Version 2.0
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Title

Setting Up a Rescue Platform SWP-Tanks-08

Description of
Task

Setting up and assembling a rescue platform.

Applicable Alberta: OHS Act, Regulation and Code
Laws and BC: OHS Act, Regulation and Code
Regulations
PPE and Hard Hat, CSA Approved Footwear, Safety Glasses/Goggles, Fire Resistant Coveralls, Hi Visibility
Protective outerwear, Hearing Protection (ear plugs or ear muffs), H2S Monitor (if required), Protective
Controls Gloves, Full Body Harness, Lanyard
Training, Procedure, Programs & Policies, Inspections, Regulations, Pre-Job Meetings, Body
Placing and Spacing, Use proper lifting and pulling techniques.
Required Formal: WHMIS, H2S Alive, CSO, First Aid/CPR, TDG, Crane/picker/Rigging certification, Fall
Training: Protection certification.
Informal: New Wave Orientation, Customer Orientation, Safe Working Procedures, Policies, Codes
of Practice, On the Job Training, Competency Assessments, Mentoring
Supervisor Supervisors are responsible to facilitate and/or provide proper instruction to their workers on site
Responsibilities | and make sure equipment/tool owner manuals are available on site.
Job Steps Note: This platform is a prototype platform and may change or be amended by New Wave site

supervisor or client representative, all revisions must be approved by New Wave safety advisor.

1. All personnel involved in this task must attend a pre-job safety meeting. This will include
role designation, review of procedures and hazard assessment/identification. Establish
emergency response roles and procedures.

2. Ensure level compact ground where rescue platform will be set.
3. Place rig mat along tank where platform will be placed.

4. While rescue platform is in collapsed position remove pins 1&2 colored white from frame
to free structure so it can be raised to standing position. Watch for pinch points.
(NOTE: do not remove any other pins than the ones mentioned above.)

5. Inspect slings and clevises. Hook up slings and clevises to four lifting lugs located on
handrails, raise platform to fully erected position with telehandler or picker. Ensure
employees are free from the area and do not allow anyone to go under a suspended load.

6. Once platform is raised, insert pins 3 & 4 color white into holes. Be sure that safety
keeper is in place on each pin. Watch for pinch points.

7. Once platform is fully pinned, have your New Wave site supervisor inspect platform. Once
site supervisor has approved that all pins are in place, you can don safety harness and
double lanyard and proceed up platform to unhook slings from telehandler or picker.
100% tie off is mandatory when climbing this platform.

*The information in this Safe Work Procedure does not take precedence over applicable government legislation, with which all
workers should be familiar.

Version 2.0
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8. Use picker and ladders to install supports for the safety jib and insert pins marked 5 & 6
colored white.

9. Use telehandler or picker to place/hang rescue jib crane into jib crane pocket.
(NOTE: rescue jib crane is marked "A")

10. Use ladder winch marked "B” to lower ladder into tank.

11. Before operation, New Wave site supervisor must inspect rescue platform.

Created By Workers, General & Operations Managers, Safety Department
Manager _,L%/Z
Approval Aéw

Karmen Hodgfson —Tanks General Manager

*The information in this Safe Work Procedure does not take precedence over applicable government legislation, with which all
workers should be familiar.

Version 2.0
Reviewed/Revised Date: January 2020






Description of Leak Detection System

The 200-mil geogrid drainage layer lies on the bottom of the AST between the primary and
secondary liner.

Geotextile lies between the geogrid and the liners

A shallow (2- to 3-inch deep) sump is excavated within the compacted caliche pad that is the
foundation for the AST system to serve as a collection point for any seepage from the primary
liner

A %-inch aqua braid line runs from the collection sump between the liners and beneath the
geogrid drainage system to the outside of the AST to serve as a conduit for leak detection.
The leak detection pipe is fastened to the exterior of the AST and terminates at ground level.
Every week, a portable self-priming peristaltic pump connects to the leak detection system.
The self-priming pump discharges into a %” aqua braid line, through a turbine meter, and back
into the AST, on top of the primary liner

If fluid is detected, it is tested for conductance to determine the origin of the water (produced
water from liner seepage, condensation, or other sources
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Design and Construction Plan
Above Ground Tank (AST) Containments

General

Examination of the engineering drawings and the SOP
for set-up (Appendix Engineering Drawings, Liner
Specifications, Set Up) plus the history of solid
performance of these AST Containments demonstrates
that the AST Containment is designed and will be
assembled to ensure the confinement of produced
water, to prevent releases and to prevent overtopping
due to wave action or rainfall. As the AST Containments
are generally less than 190 feet in diameter, wave action
is not a meaningful consideration.

These AST Containments are constructed of 12-foot high
steel panels and are netted or employ the Mega Blaster
Pro avian deterrent system to prevent ingress of
migratory birds. AST Containments will be enclosed by a
4-strand barbed wire fence. Thus, complies with the
Rule to fence or enclose a recycling containment in a
manner that deters unauthorized wildlife and human
access and shall maintain the fences in good repair.

The operator shall post an upright sign no less than 12
inches by 24 inches with lettering not less than two
inches in height in conspicuous places surrounding the
containment. The operator shall post the sign in a
manner and location such that a person can easily read
the legend. The sign shall provide the following
information: the operator's name, the location of the site
by quarter-quarter or unit letter, section, township and
range, and emergency telephone numbers.

Site Preparation

Foundation for AST Containment

Preparation of the soils on site is required to form a
dependable base for the AST Containment in accordance
with the SOP. If the location of the AST Containment is
on an existing pad, the operator has stripped and
stockpiled the topsoil for use as the final cover or fill at
the time of closure. If the pad is new construction, the
operator will strip and stockpile the soil for reclamation
upon cessation of site activities.

©2020 R.T. Hicks CONSULTANTS, LLTD.

19.15.34.12 A

(1) The operator shall design and construct a
recycling containment to ensure the confinement
of produced water, to prevent releases and to
prevent overtopping due to wave action or
rainfall.

19.15.34.12D

(1) The operator shall fence or enclose a recycling
containment in a manner that deters
unauthorized wildlife and human access and shall
maintain the fences in good repair. The operator
shall ensure that all gates associated with the
fence are closed and locked when responsible
personnel are not onsite.

19.15.34.12C

Signs. The operator shall post an upright sign no
less than 12 inches by 24 inches with lettering not
less than two inches in height in a conspicuous
place on the fence surrounding the containment.
The operator shall post the sign in a manner and
location such that a person can easily read the
legend. The sign shall provide the following
information: the operator’s name, the location of
the site by quarter-quarter or unit letter, section,
township and range, and emergency telephone
numbers.

19.15.34.12 B

Stockpiling of topsoil. Prior to constructing
containment, the operator shall strip and stockpile
the topsoil for use as the final cover or fill at the
time of closure.
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The foundation soils must be roller compacted smooth
and free of loose aggregate over %2 inch. Compaction
characteristics must meet or exceed 95% of Standard
Proctor Density in accordance with ASTM D 698.

Examination of the SOP shows that the AST Containment
contractor will conform to the following mandates of the
Rule:

e the AST Containment will have a properly
constructed compacted earth foundation and
interior slopes (vertical steel) consisting of a
firm, unyielding base, smooth and free of rocks,
debris, sharp edges or irregularities to prevent
the liner's rupture or tear.

e (Geotextile will be placed under the liner where
needed to reduce localized stress-strain or
protuberances that otherwise may compromise
the liner's integrity.

e Ifthe AST Containment contractor constructs the
containment in a levee, the inside grade is no
steeper than two horizontal feet to one vertical
foot (2H: 1V) and the outside grade no steeper
than three horizontal feet to one vertical foot
(3H: IV). The vertical steel walls of the AST
Containment are the subject of a requested
variance.

The Operator will ensure that at a point of discharge
into or suction from the recycling containment, the liner
is protected from excessive hydrostatic force or
mechanical damage and external discharge or suction
lines shall not penetrate the liner.

Liner and Leak Detection Materials

The liner and geotextile specifications show that all
primary (upper) liners in a recycling containment shall
be geomembrane liners composed of an impervious,
synthetic material that is resistant to ultraviolet light,
petroleum hydrocarbons, salts and acidic and alkaline
solutions. All primary liners shall be an equivalent liner
[to that stated in Rule 34] approved by OCD pursuant to a
variance. The liner system is presented in an earlier
section of this submission.

All secondary liners shall be an equivalent liner [to that
stated in Rule 34| approved by OCD pursuant to a

©2020 R.T. Hicks CONSULTANTS, LLTD.

19.15.34.12 A

(2) A recycling containment shall have a properly
constructed foundation and interior slopes
consisting of a firm, unyielding base, smooth and
free of rocks, debris, sharp edges or irregularities
to prevent the liner’s rupture or tear. Geotextile is
required under the liner when needed to reduce
localized stress-strain or protuberances that
otherwise may compromise the liner’s integrity.
The operator shall construct the containmentin a
levee with an inside grade no steeper than two
horizontal feet to one vertical foot (2H:1V). The
levee shall have an outside grade no steeper than
three horizontal feet to one vertical foot (3H:1V).
The top of the levee shall be wide enough to
install an anchor trench and provide adequate
room for inspection and maintenance.

19.15.34.12 A

(6) At a point of discharge into or suction from the
recycling containment, the operator shall insure
that the liner is protected from excessive
hydrostatic force or mechanical damage. External
discharge or suction lines shall not penetrate the
liner.

19.15.34.12 A

(4) All primary (upper) liners in a recycling
containment shall be ggcomembrane liners
composed of an impervious, synthetic material
that is resistant to ultraviolet light, petroleum
hydrocarbons, salts and acidic and alkaline
solutions. All primary liners shall be 30-mil flexible
PVC, 45-mil LLDPE string reinforced or 60-mil
HDPE liners. Secondary liners shall be 30-mil
LLDPE string reinforced or equivalent with a
hydraulic conductivity no greater than 1 x 10-9
cm/sec. Liner compatibility shall meet or exceed
the EPA SW-846 method 9090A or subsequent
relevant publications.
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variance. The liner system is presented in an earlier
section of this submission.

Liner compatibility shall meet or exceed the EPA SW-
846 method 9090A or subsequent relevant publications.

The AST Containment will have a leak detection system
between the upper and lower geomembrane liners that
shall consist of 200-mil geonet to facilitate drainage.

Install Secondary Liner, Leak Detection System

and Secondary Containment

All AST containments holding produced water will have
a primary (upper) liner and a secondary (lower) liner
with a leak detection system appropriate to the site's
conditions. The rule states that the edges of all
secondary liners shall be anchored in the bottom of a
compacted earth-filled trench. The anchor trench shall
be at least 18 inches deep. The lack of an anchor trench
with an AST Containment is also the subject of requested
variance.

The AST Containment Contractor will cause the
recycling containment will have a leak detection system
between the upper and lower geomembrane liners that
shall consist of 200-mil geonet to facilitate drainage. The
leak detection system shall consist of a properly
designed drainage and collection and removal system
placed above the lower geomembrane liner in
depressions and sloped to facilitate the earliest possible
leak detection.

The presence of the secondary containment levee or
pre-fabricated secondary containment meets the OCD
Rule mandate that a recycling containment shall design
the containment to prevent run-on of surface water. The
containment shall be surrounded by a berm, ditch or
other diversion to prevent run-on of surface water.

AST Containment Setup

As with the secondary liner, AST Containment
contractor will minimize liner seams and orient them up
and down, as much as possible, not across, a slope.
Factory welded seams shall be used where possible.
AST Containment contractor will employ field seams in

©2020 R.T. Hicks CONSULTANTS, LLTD.

19.15.34.12 A

(3) Each recycling containment shall incorporate,
at a minimum, a primary (upper) liner and a
secondary (lower) liner with a leak detection
system appropriate to the site’s conditions. The
edges of all liners shall be anchored in the bottom
of a compacted earth-filled trench. The anchor
trench shall be at least 18 inches deep.

19.15.34.12 A

(7) The operator of a recycling containment shall
place a leak detection system between the upper
and lower geomembrane liners that shall consist
of 200-mil geonet or two feet of compacted soil
with a saturated hydraulic conductivity of 1 x 10-5
cm/sec or greater to facilitate drainage. The leak
detection system shall consist of a properly
designed drainage and collection and removal
system placed above the lower geomembrane
liner in depressions and sloped to facilitate the
earliest possible leak detection.

19.15.34.12 A

(8) The operator of a recycling containment shall
design the containment to prevent run-on of
surface water. The containment shall be
surrounded by a berm, ditch or other diversion to
prevent run-on of surface water.

19.15.34.12 A

(5) The operator of a recycling containment shall
minimize liner seams and orient them up and
down, not across, a slope of the levee. Factory
welded seams shall be used where possible. The
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geosynthetic material that are thermally seamed. Prior
to field seaming, AST Containment contractor shall
overlap liners four to six inches and minimize the
number of field seams and corners and irregularly
shaped areas. There shall be no horizontal seams within
five feet of the AST Containment bottom. Qualified
personnel shall perform field welding and testing.

Fluid Injection/Withdrawal Flow Diverter

The injection or withdrawal of fluids from the
containment shall be accomplished through a header,
diverter or other hardware that prevents damage to the
liner by erosion, fluid jets or impact from installation
and removal of hoses or pipes.

©2020 R.T. Hicks CONSULTANTS, LLTD.

operator shall ensure field seams in geosynthetic
material are thermally seamed. Prior to field
seaming, the operator shall overlap liners four to
six inches. The operator shall minimize the
number of field seams and corners and irregularly
shaped areas. There shall be no horizontal seams
within five feet of the slope’s toe. Qualified
personnel shall perform field welding and testing.

19.15.34.13 B

(3) The injection or withdrawal of fluids from the
containment shall be accomplished through a
header, diverter or other hardware that prevents
damage to the liner by erosion, fluid jets or impact
from installation and removal of hoses or pipes.





Operations and Maintenance Plan
Above Ground Tank Containment (AST)

General Specifications

This plan provides additional protocols to cause the
proposed recycling containments (AST Containments)
to conform to NMOCD Rules.

The operator will maintain and operate the recycling
containments and facility in accordance with the
following plan to contain liquids and maintain the
integrity of the liner to prevent contamination of fresh
water and protect public health and the environment.

e The operator will use the treated produced water in
the containments for drilling, completion
(stimulation), producing or processing oil or gas or
both. If other uses are planned, the operator will
notify the OCD though the submission of a modified C-
147.

¢ For all exploration and production operations that
use produced water, the operator will conduct these
activities in a manner consistent with hydrogen
sulfide gas provisions in 19.15.11 NMAC or NORM
provisions in 19.15.35 NMAC, as applicable.

e The operator will address all releases from the
recycling and re-use of produced water in accordance
with 19.15.29 NMAC.

e The operator will not discharge into or store any
hazardous waste in the recycling containments, but
they may hold fluids such was freshwater, brackish
water, recycled and treated water, water generated
by oil or gas processing facilities, or other waters that
are gathered for well drilling or completion. The
recycling facility will not be used for the disposal of
produced water. The operator will maintain the
containments free of miscellaneous solid waste or
debris.

e The operator will verify that no oil is on the surface of
the contained fluid. If oil is observed, the oil shall be
removed using an absorbent boom or other device
and properly disposed at an approved facility. An
absorbent boom or other device will be maintained
on site.

¢ The operator will install and use a header and
diverter described in the design/construction plan in
order to prevent damage to the liner by erosion, fluid

© 2020 R.T. Hicks CONSULTANTS, LTD.

19.15.34.108B

Recycling containments may hold produced water
for use in connection with drilling, completion,
producing or processing oil or gas or both.

19.15.34.8 A

(5) All operations in which produced water is used
shall be conducted in a manner consistent with
hydrogen sulfide gas provisions in 19.15.11 NMAC
or NORM provisions in 19.15.35 NMAC, as
applicable.

19.15.34.8 A

(6) All releases from the recycling and re-use of
produced water shall be handled in accordance
with 19.15.29 NMAC.

19.15.34.108B

Recycling containments may hold produced water
for use in connection with drilling, completion,
producing or processing oil or gas or both. Such
fluids may include fresh water, brackish water,
recycled and treated water, fluids added to water
to facilitate well drilling or completion, water
produced with oil and gas, flowback from
operations, water generated by an oil or gas
processing facility or other waters that are
gathered for well drilling or completion but may
not include any hazardous waste.

19.15.349G
Recycling facilities may not be used for the disposal
of produced water.

19.15.34.13 B

(1) The operator shall remove any visible layer of
oil from the surface of the recycling containment
(7) The operator shall install, or maintain on site, an
oil absorbent boom or other device to contain an
unanticipated release.

19.15.34.13 B

(3) The injection or withdrawal of fluids from the
containment shall be accomplished through a
header, diverter or other hardware that prevents
damage to the liner by erosion, fluid jets or impact
from installation and removal of hoses or pipes.
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jets or impact from installation and removal of hoses
or pipes during injection or withdrawal of liquids.
Pursuant to a requested variance, the operator will
maintain at least 2-feet of freeboard in each AST
containment. Under extenuating circumstances,
which will be noted on the inspection log as described
below, the operator may temporarily exceed the
freeboard mandate.

If the liner develops a leak or if any penetration of the

liner occurs above the liquid’s surface, then the
operator will repair the damage or initiate
replacement of the liner within 48 hours of discovery
or will seek a variance from the division district office
within this time period.

If visible inspection suggests that the liner developed
a leak or if any penetration of the liner occurs below
the liquid’s surface, then the operator will remove all
liquid above the damage or leak line within 48 hours
of discovery. The operator will also notify the district
division office within this same 48 hours of the
discovery and repair the damage or replace the liner.
In the event of a leak due to a hole in the liner, the
following steps will be followed:

1. If the source of the fluid is uncertain, comparative
field tests may need to be performed on both the
water in the containment and that which may
have been released (e.g. pH, conductance, and
chloride).

2. [If the fluid is found to be coming from the
containment, determine the location from which
the leak is originating.

3. Mark the point where the water is coming out of
the tank.

4. Locate the puncture or hole in the liner.

5. Empty the containment to the point of damage in
liner.

6. Clean area of liner that needs to be repaired.

7. Cut out piece of material (patch or tape) to
overlay liner.

© 2020 R.T. Hicks CONSULTANTS, LTD.

19.15.34.13B
(2) The operator shall maintain at least three feet
of freeboard at each containment.

19.5.34.13 B

(4) If the containment’s primary liner is
compromised above the fluid’s surface, the
operator shall repair the damage or initiate
replacement of the primary liner within 48 hours of
discovery or seek an extension of time from the
division district office.

(5) If the primary liner is compromised below the
fluid’s surface, the operator shall remove all fluid
above the damage or leak within 48 hours of
discovery, notify the division district office and
repair the damage or replace the primary liner.
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8. Either weld the patch to the injured area in the
liner or apply tape over the rupture.

9. Make sure rupture is completely covered.

10. Monitor as needed.

The operator will inspect and remove, as necessary,
surface water run-on accumulated in the secondary
containment

Monitoring, Inspections, and Reporting

The containment will contain enough produced water to
prevent any shifting of the liner. Weekly inspections
shall occur when there is 1-foot depth or more of
produced water in the containment. Monthly
inspections shall occur when there is less than 1-foot
depth of produced water in the containment, as well as
when the ASTs are emptied and prior to refilling. An
inspection log will be maintained by the operator and
will be made available to the division upon request.
Inspection will include: freeboard monitoring, leak
detection, identifying potential hazards that may have
developed, change in site conditions or if the contents of
the containment change from the initial use.

An “Inspection Form” meeting the requirements
according to NMAC 19.15.34 is to be filled out during
these routine inspections. The form also provides a list
of observations that will enable early detection of
uneven tank panel settlement, soil settlement, liner
damage, insufficient liner slack, or leaks. The form is
reproduced at the end of this section.

Weekly inspections consist of:

¢ Reading and recording the fluid height of staff
gauges and freeboard

e Recording any evidence of visible oil on surface

¢ Visually inspecting the containments exposed
liners

e Checking the leak detection system for any
evidence of a loss of integrity of the primary liner

¢ Inspect any diversion ditches and berms around
the containment to check for erosion and
collection of surface water run-on.

e Inspect the leak detection system for evidence of
damage or malfunction and monitor for leakage.

© 2020 R.T. Hicks CONSULTANTS, LTD.
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e Inspect netting (may not be used if Mega Blaster
Pro avian deterrent is used) for damage or dead
wildlife, including migratory birds. Operator shall
report the discovery of a dead animal to the
appropriate wildlife agency and to the district
within 30 days of discovery. Further prevention
measures may be required.

Additional monitoring to identify hazards that may have
developed, changes in site conditions, tank use, and to
enable early detection of structural issues such as
uneven tank panel settlement, soil settlement, liner
damage, insufficient liner slack or leaks. If changes are
noted the AST contractor should be notified

e Ifobserved conditions indicate a potential tank
failure is imminent, the vicinity will be
immediately cleared and the AST will be drained.

Monthly, the operator will:

e Report to the division, the total volume of water
received for recycling, with the amount of fresh water
received listed separately, and the total volume of
water leaving the facility for disposition by use on
form C-148.

e Record sources and disposition of all recycled water.

Cessation of Operations

If less than 20% of the total fluid capacity is utilized
every six months, beginning from the first withdraw,
operation of the facility has ceased and the division
district office will be notified. The division district may
grant an extension not to exceed six months to
determine the cessation of operations.

The operator will remove all fluids from the recycling
facility within 60 days of cessation of operations. An
extension, not to exceed 2 months, may be granted by
the district division for the removal of fluids from the
facility.

The breakdown of the containments follows the reverse
order of the setup steps presented in the set-up manual.

© 2020 R.T. Hicks CONSULTANTS, LTD.

19.15.34.12 E

Netting. The operator shall ensure that a recycling
containment is screened, netted or otherwise
protective of wildlife, including migratory birds. The
operator shall on a monthly basis inspect for and,
within 30 days of discovery, report the discovery of
dead migratory birds or other wildlife to the
appropriate wildlife agency and to the division
district office in order to facilitate assessment and
implementation of measures to prevent incidents
from reoccurring.

19.15.34.13C

A recycling containment shall be deemed to have
ceased operations if less than 20% of the total fluid
capacity is used every six months following the first
withdrawal of produced water for use. The
operator must report cessation of operations to the
appropriate division district office. The appropriate
division district office may grant an extension to
this determination of cessation of operations not to
exceed six months.

19.15.34.14 A

Once the operator has ceased operations, the
operator shall remove all fluids within 60 days and
close the containment within six months from the
date the operator ceases operations from the
containment for use. The division district office
may grant an extension for the removal of all fluids
not to exceed two months.





Closure Plan

Above Ground Tank Containment (AST)

Closure Plan

The containments are expected to contain a small volume of solids,
the majority of which will be windblown sand and dust with some
mineral precipitates from the water.

The operator will notify the division district (phone or email) before
initiating closure of the containments and/or facility.

Excavation and Removal Closure Plan — Protocols and

Procedures

1. Residual fluids in the containments will be sent to disposal at a
division-approved facility.

2. The operator will remove all solid contents and transfer those
materials to the following division-approved facility:

3. If possible, geomembrane textiles and liners that exhibit good
integrity may be recycled for use as an under liner of tank
batteries or other use as approved by OCD.

4. Disassemble the recycling containment infrastructure
according to manufacturer’s recommendations

5. After the disassemble of the containments and removal of the
contents and liners, soils beneath the tanks will be tested as
follows
a. Collect a five-point (minimum) composite from beneath

the liner to include any obviously stained or wet soils, or
any other evidence of impact from the containments for
laboratory analyses for the constituents listed in Table I of
19.15.34.14 NMAC.

b. If any concentration is higher than the parameters listed in
Table I, additional delineation may be required, and
closure activities will not proceed without Division
approval.

c. Ifall constituents’ concentrations are less than or equal to the
parameters listed in Table I, then the operator will backfill the
facility as necessary using non-waste containing,
uncontaminated, earthen material and proceed to reclaim the
surface to pre-existing conditions.

Closure Documentation

Within 60 days of closure completion, the operator will submit a
closure report (Form C-147) to the District Division, with necessary
attachments to document all closure activities are complete, including
sampling results and details regarding backfilling and capping as
necessary.

© 2020 R.T. Hicks CONSULTANTS, LTD.

19.15.34.14 B
The operator shall close a recycling
containment by first removing all fluids,
contents and synthetic liners and
transferring these materials to a division
approved facility.

19.15.34.14C

The operator shall test the soils beneath
the containment for contamination with
a five-point composite sample which
includes stained or wet soils, if any, and
that sample shall be analyzed for the
constituents listed in Table | below.

(1) If any contaminant concentration is
higher than the parameters listed in
Table I, the division may require
additional delineation upon review of
the results and the operator must
receive approval before proceeding with
closure.

(2) If all contaminant concentrations are
less than or equal to the parameters
listed in Table I, then the operator can
proceed to backfill with non-waste
containing, uncontaminated, earthen
material.

19.15.34.14 D

Within 60 days of closure completion,
the operator shall submit a closure
report on form C-147, including required
attachments, to document all closure
activities including sampling results and
the details on any backfilling, capping or
covering, where applicable. The closure
report shall certify that all information in
the report and attachments is correct
and that the operator has complied with
all applicable closure requirements and
conditions specified in division rules or
directives.





Closure Plan

Above Ground Tank Containment (AST)

In the closure report, the operator will certify that all information in
the report and attachments is correct and that the operator has
complied with all applicable closure requirements and conditions
specified in the closure plan.

Reclamation and Re-vegetation

The operator will reclaim the surface to safe and stable pre-existing
conditions that blends with the surrounding undisturbed area. “Pre-
existing conditions” may include a caliche well pad that existed prior
to the construction of the recycling containment and that supports
active oil and gas operations.

Areas not reclaimed as described herein due to their use in
production or drilling operations will be stabilized and maintained to
minimize dust and erosion.

For all areas disturbed by the closure process that will not be used for
production operations or future drilling, the operator will
substantially restore the surface to the condition that existed prior to
the construction of the recycling containment:

1. Replace topsoils and subsoils to their original relative
positions

2. Contour so as to achieve erosion control, long-term
stability and preservation of surface water flow patterns

3. Reseed in the first favorable growing season following
closure

Federal, state trust land, or tribal lands may impose alternate
reclamation and re-vegetation obligations that provide equal or
better protection of fresh water, human health, and the environment.
Re-vegetation and reclamation plans imposed by the surface owner
will be outlined in communications with the OCD.

The operator will notify the division when the site meets the surface
owner’s requirements or exhibits a uniform vegetative cover that
reflects a life-form ratio of plus or minus fifty percent (50%) of pre-
disturbance levels and a total percent plant cover of at least seventy
percent (70%) of pre-disturbance levels, excluding noxious weeds.
The operator will notify the Division when reclamation and re-
vegetation is complete.

© 2020 R.T. Hicks CONSULTANTS, LTD.

19.15.34.14 E

Once the operator has closed the
recycling containment, the operator
shall reclaim the containment’s location
to a safe and stable condition that
blends with the surrounding
undisturbed area. Topsoils and subsoils
shall be replaced to their original
relative positions and contoured so as to
achieve erosion control, long-term
stability and preservation of surface
water flow patterns. The disturbed area
shall then be reseeded in the first
favorable growing season following
closure of a recycling containment. The
operator shall substantially restore the
impacted surface area to the condition
that existed prior to the construction of
the recycling containment.

19.15.34.14 G

The re-vegetation and reclamation
obligations imposed by federal, state
trust land or tribal agencies on lands
managed by those agencies shall
supersede these provisions and govern
the obligations of any operator subject
to those provisions, provided that the
other requirements provide equal or
better protection of fresh water, human
health and the environment.

19.15.34.14 F

Reclamation of all disturbed areas no
longer in use shall be considered
complete when all ground surface
disturbing activities at the site have
been completed, and a uniform
vegetative cover has been established
that reflects a life-form ratio of plus or
minus fifty percent (50%) of pre-
disturbance levels and a total percent
plant cover of at least seventy percent
(70%) of pre-disturbance levels,
excluding noxious weeds.





GENERAL SITING CRITERIA DEMONSTRATION AND
SITE SPECIFIC GROUNDWATER DATA






Siting Criteria (19.15.34.11 NMAC)
Solaris Water Midstream — Quail Ranch Air Gap Above-Ground Storage Tank Containment

Distance to Groundwater

Figure 1, Figure 1a, Figure 2, Figure 2a, and the discussion presented below demonstrate that
groundwater (fresh water, as defined by NMOCD Rules) at the location is greater than the
required 50 feet below the proposed Quail Ranch Air Gap Above-Ground Storage Tank
Containment (Quail Ranch AST). Specifically, the estimated depth to water is 234 feet.

Hydrogeology of Quail Ranch Air Gap AST Containment

The proposed site for the Quail Ranch AST is located approximately 30 miles east of the Pecos
River and about 12.6 miles north of the Texas state line. It is located near the intersection of
Battle Axe Rd and State Highway 128, just south of Antelope Ridge, in the Antelope Ridge area
of the Eunice Plain. According to Nicholson and Clebsch, the area is relatively flat with a surface
covering of sand, which is underlain by a hard caliche layer. Below the caliche layer is likely the
Ogallala Formation. Antelope Ridge itself is an anomalous feature for the area. It is higher than
the surrounding plains, and Nicholson and Clebsch posit that Antelope Ridge is a remnant of the
High Plains. According to the New Mexico State geologic map (seen on Figures 1 and 2), the
Quail Ranch AST is in an area where the surface unit is Quaternary age alluvial piedmont (Qp).
Vegetation in the area is comprised mainly of creosote, low grasses, and mesquite (see Image 1).

Image 1 — Cattle trail near western edge of Quail Ranch AST pad. View is north, surface is
typical of surrounds.

Plate 1 from Ground-Water Report 6, which is a geologic map that shows elevation contours of
the erosional surface of the red-beds, which are part the Triassic Dockum Group, we estimate
that the elevation of the top of the red-beds is about 3,405 feet above mean sea level (See Figure
2b). These data imply that the surface of the red-beds is approximately 18.9 feet below the
surface. From a driller’s log obtained from a nearby well (C-3943 in Appendix), we confirm this,
red clay (likely from the red-beds) exists 25 feet below the surface at the location of the well.
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Siting Criteria (19.15.34.11 NMAC)

Solaris Water Midstream — Quail Ranch Air Gap Above-Ground Storage Tank Containment

Since C-3943 is about 2 miles to the northwest of the Quail Ranch AST site, we can assume that
the elevation of the red-beds at the well will differ slightly from the elevation at the site. The
well log also notes that the caliche in this area is roughly 17 feet thick. In Plate 2 of GWR-6, in
the area of the Quail Ranch AST, the source of groundwater is Triassic in age. This is reflected
in the USGS wells in Figure 1. In the area surrounding the Quail Ranch AST, there are several
wells whose principle water bearing unit is the Chinle Formation, which is Triassic in age. From
these data we conclude:

Figure 2b suggests the top of the red-beds at this location is at a depth of (3423.9-3405 =)
18.9 feet.

The base of the caliche exists around 15 feet below the surface.

The first water in the well is noted in the log as between 39 and 431 feet, under the red
clay of the red-beds and the static water level after drilling is reported as 431 feet.

Figure 1 is a topographic map overlain by transparent geologic map of the state of New Mexico
and associated legend (Figure 1a) that displays the following:

The Quail Ranch AST identified by a blue square labeled by a yellow callout box.

Water wells from the USGS database as cyan, purple, and blue triangles. The colors
indicate the principle water bearing-unit for each well: Ogallala, Chinle, and units that are
Not Defined, respectively. The well number as defined in the USGS database, recorded
depth to water value, and date the water level measurement was recorded is displayed
next to the corresponding well point.

Miscellaneous water wells from public and non-public databases that were identified by
field inspection or other published documents are represented by yellow, blue, and green
squares with black dots at the center. The colors correspond to the depth to water
recorded in the RT Hicks database. The depth to water and date the depth to water value
was recorded are also displayed.

Water wells from the Office of the State Engineer WATERS database as light blue, light
green, and dark blue circles with colored triangles that represent the depth to water. Well
ID as documented in the OSE WATERS database, depth to water value, and the date the
value was recorded.

Figure 2 and Figure 2a is a topographic map overlain by a transparent geologic map of the state
of New Mexico and a potentiometric surface map and the associated legend that displays the
following:

The Quail Ranch AST identified by a blue square labeled by a yellow callout box.

Water wells from the USGS database as cyan, purple, and blue triangles. The colors
indicate the principal water bearing-unit for each well: Ogallala, Chinle, and units that are
Not Defined respectively. The well number as defined in the USGS database, recorded
groundwater elevation value, and date the value was recorded is displayed next to the
corresponding well point.
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Siting Criteria (19.15.34.11 NMAC)
Solaris Water Midstream — Quail Ranch Air Gap Above-Ground Storage Tank Containment

e Miscellaneous water wells from public and non-public databases that were identified by
field inspection or other published documents are represented by yellow, blue, and green
squares with black dots at the center. The colors correspond to the depth to water
recorded in the RT Hicks database. The groundwater elevation and date the ground water
elevation value was recorded are also displayed near the representative point on the map.

e Isocontours of a potentiometric surface are generated by RT Hicks Consultants, Ltd.
USGS and Miscellaneous wells and their groundwater elevation values were used to
create the potentiometric surface.

Depth to Groundwater Assessment

During site visits, it is standard procedure to confirm water levels in wells where possible.
Unfortunately, during the visit for this site, we found that most of the wells that would have
produced a measurement for us were either being pumped or inaccessible.

Misc-304

This well is nearest to the Quail Ranch AST site (Fairview Windmill) and is a windmill whose
water level was obtained from Open File Report 95 and was measured in 1971. It is located
1376.67 feet to the south of the site (Figures 1 and 2). The depth to water in MISC-304 is 218
feet, and the groundwater elevation is 3491.95 feet.

SITE USGS-15085

This is the same well as Misc-304 and the 2013 measurement shows a depth of 223.94 feet and a
potentiometric surface of 3185. These data suggest that water level dropped by only 6 feet over
the 42-year period and thus we contend the water levels are stable over time.

Misc-128, USGS 15087 and USGS-14998

The three measurements shown on Figure 2 to the southeast of the proposed containment. These
were measured by professionals and show a depth to water of 257.5 feet in 1954, 215.36 feet in
1970 and 224.42 feet in 1986. From 1970 to 1986, water levels are stable. We suspect the water
level obtained in 1954 may not be 100% accurate.

Misc-309
This is a fresh water supply well along Highway 128 that used for oil and gas E&P. We believe
this measurement to be accurate.

USGS-15031 and USGS 15050

These wells were measured in 1970 and 1981, but we could find no evidence of these wells on
Google Earth or the topographic maps. We did not employ these data for our interpretation of the
potentiometric surface in Figure 2.

According to the potentiometric surface (as seen in Figure 2), the potentiometric surface beneath
the Quail Ranch AST site is approximately 3190 feet. Thus, depth to water is (3423.9-3190=)
234 feet. We conclude the primary water-bearing unit in this area is the Chinle Formation. The
analysis that lead to this conclusion is in the above Hydrogeology of the Quail Ranch Air Gap
Above-Ground Storage Tank.
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Siting Criteria (19.15.34.11 NMAC)
Solaris Water Midstream — Quail Ranch Air Gap Above-Ground Storage Tank Containment

Distance to Municipal Boundaries and Freshwater Fields

Figure 3 demonstrates that the area of interest is not within incorporated municipal boundaries
or within defined municipal freshwater well fields covered under a municipal ordinance adopted
pursuant to NMSA 1978, Section 3-27-3, as amended

e The closest municipality is Jal, NM, which is about 15.3 miles to the southeast.
e The closest mapped well field is near Jal, NM about 15.8 miles to the southeast.

Distance to Subsurface Mines
Figure 4 and our general reconnaissance of the area demonstrate the absence of subsurface
mines in the area.

e The nearest mapped surface mine is an active gravel pit and lies approximately 1,354.46
feet to the east. The MILS database has plotted this caliche pit roughly 540 feet to the
north east, but aerial photos and the site visit confirm the location is closer to the “Gravel
Pit” marker on the topo map in Figure 4.

e There are no subsurface mines in the area.

Distance to High or Critical Karst Areas
Figure 5 illustrates the Quail Ranch Recycling Facility’s absence of mapped areas of high or
critical karst potential.

e The proposed location for the recycling facility is wholly contained within an area
considered low karst potential by the Bureau of Land Management.

e The closed area mapped as High Karst Potential is 8.74 miles to the south west.

e Our field investigation found no evidence of unstable ground or karst features

Distance to 100-Year Floodplain
Figure 6 demonstrates the absence of 100-year flood plains with respect to the proposed location
for the Quail Ranch Recycling Facility.

e The nearest 100-year flood plain is near the Jal municipality, approximately 15.3 miles to
the southeast of the proposed recycling facility.

Distance to Surface Water

Figure 7 and the site visit demonstrate the that the Quail Ranch facility is outside of the setback
distances for a continuously flowing watercourse or the next lower order tributary, lakebed,
sinkhole, playa lake (measured from the ordinary high-water mark) or spring.

e The Quail Ranch AST site is not within 300 feet of a continuously flowing watercourse,
or within 200 feet of any other significant watercourse, lakebed, sinkhole, playa lake (as
measured from the ordinary high-water mark), or spring.

e Multiple lake/ponds (stock tank) lies approximately 1.5 miles to the northeast, 1.6 miles
to the southwest, and 1.8 miles to the northeast.
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Siting Criteria (19.15.34.11 NMAC)
Solaris Water Midstream — Quail Ranch Air Gap Above-Ground Storage Tank Containment

e The site visit documents the lack of watercourses within the setback distances.

Distance to Permanent Residences or Structures

Figure 8 demonstrates that the proposed site for the Quail Ranch Recycling Facility is not within
the setback distances of an occupied permanent residence, school, hospital, institution, church or
other structure at the time of the initial application.

e The only structures near the proposed site are the caliche pit, Battle Axe Road and the
Fairview Windmill.

Distance to Non-Public Water Supply

Figures 1 and 7 demonstrate the Quail Ranch location is not within the setback distances of a
spring or freshwater well used for domestic or stock watering purposes, in existence at the time
of initial application.

e Figure 1 shows the location of all area water wells. The nearest well is located
approximately 1050 feet to the south of the proposed site (Fairview Windmill).

e No domestic water wells are located within 1,000 feet of the recycling area.

e No springs were identified in the area.

e The facility is not within 500 feet of a spring or freshwater well used for domestic or
stock watering purposes, in existence at the time of initial application

Distance to Wetlands
Figure 9 demonstrates that the proposed site of the Quail Ranch Recycling Facility is not within
the 300-foot setback distance of a wetland.

e The nearest mapped wetland is a freshwater pond (the Vivian stock tank) that is
approximately 1.5 miles to the northeast.

e A frac pond located about 1600 feet south of the proposed AST is mapped as a Palustrine
wetland
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WELL RECORD & LOG

OFFICE OF THE STATE ENGINEER
www.ose.state.nm.us

1. GENERAL AND WELL LOCATION

OSE POD NUMBER (WELL NUMBER)

OSE FILE NUMBER(S)

C-3943 C-3943
WELL OWNER NAME(S) PHONE (OFTIONAL)
Bert Madera 575-631-4444
WELL OWNER MAILING ADDRESS CITY STALE ZIF
1108 W. Pierce carlsbad nm 88220
WL DEGREES MINUTES SECONDS

LOCATION LATITUDE 12 205 N | * ACCURACY REQUIRED: ONE TENTH OF A SECOND

FROM GPS ; ‘ ; : * DATUM REQUIRED: WGS 84

( )| Lonarrupe 103 27 59.7 W

DESCRIPTION RELATING WELL [OCATION TO STREET ADDRESS AND COMMON LANDMARKS - PLSS (SECTION, TOWNSHIP, RANGE) WHERE AVATLABLE
SE 1/4 OF NE 1/4 OF SE 1/4 OF NE 1/4 Of Section 21, T24S, R34E

LICENSE NUMBER NAME OF LICENSED DRILLER NAME OF WELL DRILLING COMPANY

WD-1737 Justin Mullins WRR

DRILLING STARTED DRILLING ENDED DEPTH OF COMPLETED WELL {FT) BORE HOLE DEPTH (F1) DEPTH WATER FIRST ENCOUNTERED (FT)

4-21-16 4-24-16 610 610 4371

STATIC WATER LEVEL IN COMPLETED WELL (FT)
7 COMPLETED WELL IS: (-‘ ARTESIAN C DRY HOLE (: SHALLOW (UNCONFINED) 431 r
o
ot DRILLING FLUID: (: AIR (-. MUD ADDITIVES ~ SPECIFY:
% DRILLING METHEOD: e ROTARY C HAMMER (‘ CABLE TOOL (“ OTHER - SPECIFY:
S
= N -
& DEPTH (feet bg]) BOREHOLE | CASING Mggll‘)lgL AND/OR CASING CASING CASINGWALL | -sLoT
o FROM TO DIAM (include cach casing string, and CONNECTION INSIDE DIAM. THICKNESS | "8Iz
5 i © e - TYPE : I o
g (inches) note sections of screen) (inches) (mche:s:.) | =(§1nches)
U 1 1 n L1}
4 [0 40 14 3/4 12" steal weld 12" 1/
% 40 420 11" 6" steal weld 6" 1/4"
= (420 480" " 6" steal weld 6" 174"
E 480" 610 " 6" steal weld 6" 1/4" .
e ' B
= B
DEPTH (feet bgl) SORE HOLE LIST ANNULAR SEAL MATERIAL AND AMOUNT METHOD OF

g TROM =5 DIAM. (inches) GRAVEL PACK SIZE-RANGE BY INTERVAL {cubic feet) PLACEMENT
e o 40 T4 374" portland cement 1335 hand
h 1 T n
E 20 610 11" 1/2" gravel 253.5' hand
% 0 20' m" portland cement 1.1 hand
2
-
FOR OSE INTERNAL USE WR-20 WELL RECORD & LOG (Version 06/08/2012)
FILE NUMBER C l - %g LPQ) | POD NUMBER [ | TRN NUMBER 5 85 b O ’7
ooy QIS JEE- AL A 0O EXP(_PeETon






DEPTH (feet bgl)

FROM

TO

THICKNESS
(feet)

COLOR AND TYPE OF MATERIAL ENCOUNTERED -
INCLUDE WATER-BEARING CAVITIES OR FRACTURE ZONES
{attach supplemental sheets to fully describe all units)

WATER
BEARING?

(YES / NO)

ESTIMATED
YIELD FOR
WATER-
BEARING
ZONES {gpm)

OI

top soil

CY

8

17

caliche

vy

25

14'

red clay

Cy

39

392

sand stone

@ v

5+

437

179

sand stone

cCyY

Y

CY

("Y

4, HYDROGEOLOGIC LOG OF WELL

z{- =l z| z| 2| =z| 2| ={ = 2| 2| 2| z| 2| 2| 2| =| 2| 2| =

=zl

=
-
alelinlislislalinlinlislnlielinlinlinlklRIbiRILIKIE

METHOD USED TO ESTIMATE YIELD OF WATER-BEARING STRATA:

" PUMP

TOTAL ESTIMATED

. ELL YIELD . 5+
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Volume 2- Variance Requests for
Quail Ranch Air Gap Above-Ground

Storage Tank Containment

Section 26, T26S, R34E, Lea County

e 30-mil LLDPE as a primary liner

¢ Alternative Side Slope and Anchor Trench
e Two foot freeboard

b

View north of cattle trail nar western edge of Quail Ranch AST pad.

Prepared for:

Solaris Midstream LLC

9811 Katy Freeway Suite 900
Houston, TX 77024

Prepared by:

R.T. Hicks Consultants, Ltd. 901
Rio Grande NW F-142
Albuquerque, New Mexico

April 2020





STATEMENT EXPLAINING WHY THE APPLICANT SEEKS A VARIANCE FOR
ONE 30 MIL LLDPE NON-REINFORCED GEOMEMBRANES AS AN ALTERNATIVE PRIMARY
LINER FOR MODULAR STEEL AST IMPOUNDMENT

The prescriptive mandates of the Rule that are the subject of this variance request
are the following subsections of NMAC 19.15.34.12

NMAC 19.15.34.12 A DESIGN AND CONSTRUCTION SPECIFICATIONS FOR A RECYCLING CONTAINMENT
(4) All primary (upper) liners in a recycling containment shall be geomembrane liners composed of
an impervious, synthetic material that is resistant to ultraviolet light, petroleum hydrocarbons,
salts and acidic and alkaline solutions. All primary liners shall be 30-mil flexible PVC, 45-mil LLDPE
string reinforced or 60-mil HDPE liners. Secondary liners shall be 30-mil LLDPE string reinforced or
equivalent with a hydraulic conductivity no greater than 1 x 10-9 cm/sec. Liner compatibility shall
meet or exceed the EPA SW-846 method 9090A or subsequent relevant publications.

The applicant proposes that one 30 mil LLDPE non reinforced geomembranes will
provide a primary liner system the is equal to or better than a single 60 mil HDPE, 30
mil PVC or 45 Mil reinforced LLDPE liner as prescribed in the Rule.

Rule 34 did not consider Above Ground Steel Storage Tanks that employ liners as a primary
or secondary containment method. Due to the vertical steel walls, 60-mil HDPE is not
sufficiently flexible for use in these modular containments. Flexibility other reasons
described in the attached technical memorandum describe how 45-mil LLDPE string
reinforced provides no material value over non-reinforced LLDPE. With respect to 30-mil
flexible PVC, inclusion of this material in the Rule is a relict of language in other OCD Rules
that do not apply to recycling containments.

Demonstration That the Variance Will Provide Equal or Better Protection of Fresh
Water, Public Health and the Environment

The following technical documents provide supportive data to demonstrate equal or better
protection of fresh water, public health and the environment by providing the requisite
containment and protection. Technical comparison of the proposed material is compared
to what is advised through Rule 34 is discussed. A second memorandum provides
clarification that the engineering requirements for site preparation, which ensures
functionality of the liner system, is crosscutting to varied locations within the Permian
Basin. Siting criteria and stamped plans from design engineer confirm applicability of this
liner system to this specific site.





R.K. FROBEL & ASSOCIATES
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Mr. Randall Hicks, PG April 23, 2020
R.T. Hicks Consultants Ltd.

901 Rio Grande Boulevard

Suite F-142

Albuquerque, New Mexico 87104

RE:  Technical Memorandum
30 mil LLDPE as Alternative Primary Liner System
Solaris Quail Ranch Air Gap AST

Dear Mr. Hicks:

At your request, | have investigated the suitability of application for 30 mil LLDPE non-
reinforced geomembrane as an alternative Primary liner in the Solaris Quail Ranch Air
Gap AST. | have reviewed the Modular Tank Design and applicable correspondence. In
consideration of the Primary lining system application (modular AST impoundment), size
of the AST, design details for modular tanks as well as estimated length of up to two
years of service time, it is my professional opinion that a 30 mil LLDPE geomembrane
will provide the requisite barrier against processed water loss. It should be noted for this
particular application the 30 mil LLDPE will be used for a short term of less than two
years. The proposed 30 mil LLDPE used as a primary liner in the short term will
function equal to a 40 mil non-reinforced LLDPE or the prescribed 45 mil string
reinforced LLDPE (LLDPEr). Additionally, the 30 mil LLDPE in a two-layer system as
proposed will provide requisite protection for the environment that is equal to or better
than 30 mil PVC and 60 mil HDPE referenced in the OCD rule. The following are
discussion points that will exhibit the attributes of a 30 mil LLDPE primary lining system
when used in the short term:

The nature and formulation of LLDPE resin is very similar to HDPE. The major
difference is that LLDPE is lower density, lower crystallinity (more flexible and less
chemical resistant). However, LLDPE will resist aging and degradation and remain
intact for many years in exposed conditions and both the 30 mil and 40 mil will provide
requisite containment and be equally protective for this application. The major difference
is lower physical/mechanical properties and life expectancy primarily due to the lower
thickness of the 30 mil LLDPE.

Flexibility Requirements. Non-reinforced 30 mil and 40 mil LLDPE geomembranes are
less stiff and far more flexible than 45 mil string reinforced geomembranes and 60 mil
HDPE and in this regard are preferred for installations in vertical wall tanks such as this
proposed installation. LLDPE provides a very flexible sheet that enables it to be
fabricated into large panels, folded for shipping and installed on vertical walls
transitioned to flat bottom. Non-reinforced 30 mil LLDPE sheet will conform to the tank
dimensions under hydrostatic loading and will exhibit less wrinkling and creasing during
and after installation.

32156 Castle Court / Suite 201 / Evergreen, CO 80439 1
Ph 720-289-0300 / geosynthetics@msn.com
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Consulting Engineers

Thermal Fusion Seaming Requirements. Thermal seaming and QC seam test
requirements for geomembranes are product specific and usually prescribed by the sheet
manufacturer. Both dual wedge and single wedge thermal fusion welding is commonly
used on LLDPE with QC testing by air channel (ASTM D 5820) or High Pressure Air
Lance (ASTM D 4437). In this regard, 30 mil LLDPE is acceptable as far as QC and
thermal fusion seaming methods are concerned.

Potential for Leakage through the Primary and Secondary Liners. Leakage through
geomembrane liners is directly a function of the height of liquid head above any hole or
imperfection. The geonet drainage media between the primary and secondary LLDPE
geomembranes at the base of the AST in this application provides immediate drainage to
a low point or outside the Modular AST Impoundment and thus no hydrostatic head or
driving gradient is available to push leakage water through a hole in the Secondary
LLDPE liner.

Leakage through any Primary geomembrane is driven by size of hole and depth and will
be detected by the increase of water in the drainage system and the volume being pumped
out of the secondary containment. In this regard and for this variance, the Primary
consists of 30 mil LLDPE geomembrane which will perform equal to a single layer of 40
mil LLDPE or the prescribed 45 mil LLDPEr for potential leakage. Thus, if a leak occurs
through the top layer, it will be effectively contained by the second layer of 30 mil
LLDPE geomembrane.

Both non-reinforced 30 mil LLDPE and 40 mil LLDPE as well as 45 mil LLDPEr are
prefabricated into large panels and thus offer the following for Containment:

e Prefabrication in factory-controlled conditions into very large panels (up to
30,000 sf) results in ease of installation, less thermal fusion field seams and less
on site QC and CQA.

e Large prefabricated panels provide better control of thermal fusion welding in a
factory environment that will improve the liner system integrity for the long term.
Ease of installation of large prefabricated custom size panels results in a greater
reduction of installation time and associated installation and QC costs

In summary, it is my professional opinion that the 30 mil non-reinforced LLDPE
geomembrane will provide a Primary liner system that is equal to the prescribed 45 mil
string reinforced LLDPE (LLDPEr) for this particular application. The substitution of a
30 mil non-reinforced LLDPE for the Primary in the short term of less than two years
will provide the requisite protection of fresh water, public health and the environment and
especially for the estimated two year life span of the proposed Solaris Quail Ranch Air
Gap AST Impoundment.

If you have any questions on the above technical memorandum or require further
information, give me a call at 720-289-0300 or email geosynthetics@msn.com

32156 Castle Court / Suite 201 / Evergreen, CO 80439 2
Ph 720-289-0300 / geosynthetics@msn.com
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Sincerely Yours,

R R Frobel
Ronald K. Frobel, MSCE, PE
References:

Section 19.15.34.12 OCD rule for impoundments

32156 Castle Court / Suite 201 / Evergreen, CO 80439
Ph 720-289-0300 / geosynthetics@msn.com





Slope and Anchor Variance Request for Above Ground
Steel Tank Modular Recycling Storage Containments






STATEMENT EXPLAINING WHY THE APPLICANT SEEKS A VARIANCE FOR SLOPE AND
ANCHOR FOR MODULAR STEEL AST CONTAINMENT

Statement Explaining Why the Applicant Seeks a Variance

The prescriptive mandates of the Rule that are the subject of this variance
request are the following subsections of NMAC 19.15.34.12.

NMAC 19.15.34.12 DESIGN AND CONSTRUCTION SPECIFICATIONS FOR A RECYCLING
CONTAINMENT:
A. An operator shall design and construct a recycling containment in accordance with
the following specifications.
(2) A recycling containment shall have a properly constructed foundation and interior
slopes consisting of a firm, unyielding base, smooth and free of rocks, debris, sharp
edges or irregularities to prevent the liner’s rupture or tear. Geotextile is required under
the liner when needed to reduce localized stress-strain or protuberances that otherwise
may compromise the liner’s integrity. The operator shall construct the containment in a
levee with an inside grade no steeper than two horizontal feet to one vertical foot
(2H:1V). The levee shall have an outside grade no steeper than three horizontal feet to
one vertical foot (3H:1V). The top of the levee shall be wide enough to install an anchor
trench and provide adequate room for inspection and maintenance.
(3) Each recycling containment shall incorporate, at a minimum, a primary (upper) liner
and a secondary (lower) liner with a leak detection system appropriate to the site’s
conditions. The edges of all liners shall be anchored in the bottom of a compacted earth-
filled trench. The anchor trench shall be at least 18 inches deep.

The applicant requests a variance to prescribed slope and anchor in the setting of
above ground modular steel containments.

With respect to storage of produced water for use in lieu of fresh water, Rule 34 is written
for earthen, lined pits, not free-standing modular impoundments that employ liners as
their primary fluid containment system. A modular impoundment consists of a professionally
designed steel tank ring with vertical walls. There is no slope to consider as the segmental steel
sections are set vertical.

There is no anchor trench as envisioned by the Rule, liners are anchored to the top of the
steel walls with clips, no anchor trench is required.

Demonstration That the Variance Will Provide Equal or Better Protection of Fresh
Water, Public Health and the Environment

The following technical memorandum provides supportive data to demonstrate equal or
better protection of fresh water, public health and the environment by providing the
requisite containment and protection.
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Technical Memorandum: Slope and Anchor Trench Variance for Above

Ground Steel Modular Containments
NMAC 19.15.34.12 A (2), (3)

Side Slope

The design of soil side slope (inclination) is a geotechnical engineering design
consideration. Liquid impoundments such as fresh water or process water containments
are usually built within an excavation or with raised earthen embankments. For a liquid
impoundment with an exposed liner system, the slope soils and construction dictate slope
inclination and very detailed slope stability analysis may be required to determine if slope
failure within the embankment will occur once loaded with impounded water. Slope
failure may also occur during construction or when the impoundment is empty. A
maximum slope is usually specified and is dependent on soil type and cohesive strength,
saturated or unsaturated conditions, etc. Detailed analysis for slope stability can be found
in “Designing with Geosynthetics” by R.M Koerner as well as many geotechnical books.

A modular impoundment, on the other hand, consists of a professionally designed steel
tank ring with vertical walls. There is no slope to consider as the segmental steel sections
are set vertical. Design of steel tanks, in regard to hydrostatic loading, wind loading,
seismic loads, etc. are thoroughly referenced with detailed procedures in the design code -
American Petroleum Institute (API) 650-98 “Welded Steel Tanks for Oil Storage”. There
are no requirements for maximum slope inclination other than perhaps 90 degrees or
vertical wall.

Anchor Trench

All earthen impoundments with a geomembrane lining system require some form of top of
slope anchor, the most common of which is an excavated and backfilled anchor trench
usually set back at least 3 ft from the top of slope. Again, there are detailed procedures for
anchor trench design in “Designing with Geosynthetics” by R.M Koerner.

A Modular Impoundment requires mechanical anchoring of the geomembrane at the top
of the vertical steel wall using standard liner clips that prevent the geomembrane or
geomembrane layers from slipping down the side wall. These are detailed in the Tank
Installation Manual. There are no requirements for an “anchor trench” as this is not an
in-ground impoundment.

In summary, based on the design and specifications of a modular steel impoundment,
there is no requirement for a maximum interior slope angle of 2H:1V due to the fact that
this impoundment is a steel tank with vertical walls. Additionally, there is no requirement
for an anchor trench as the geomembrane is attached to the top of the Modular
Impoundment vertical walls with large steel clips. This provides the requisite protection
of fresh water, public health and the environment for many years.

32156 Castle Court / Suite 211 / Evergreen, CO 80439 1
Ph 303-679-0285 Fx 303-679-8955 geosynthetics@msn.com
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If you have any questions on the above technical memorandum or require further
information, give me a call at 303-679-0285 or email geosvnthetics@msn.com

Sincerely Yours,
B R Puobel

Ronald K. Frobel, MSCE. PE

References:

NMAC 19.15.34,12 DESIGN AND CONSTRUCTION SPECIFICATIONS FOR A RECYCLING
CONTAINMENT

American Petroleum Institute { API) 650-98 “Welded Steel Tanks for Oil Storage™

Koerner, R.M., 2005 “Designing With Geosvnthetics” Prentice Hall Publishers

Attachments:

R. K. Frobel C.V.

32156 Castle Conrt / Suite 211 / Evergreen, CO 80439
Ph 303-679-0285% Fx 303-679-8955 geosynthetics@ msn.com
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Freeboard Variance Request for Above Ground Steel Tank
Modular Recycling Storage Containments
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Freehoard Requirements for Above Ground Steel Tank Modular

Recycling Storage Containments
NMAC 19.15.34.13 B (2)

Liguid impoundments such as fresh water or process water cantainments are usually built
within an excavation or with raised carthen embankments.  For a liquid impoundment
with an cxposed liner system, the slope soils and construction dictate slope inclination
and very detailed slope stability analysis may be required to determine if slope failure
within the embankment will vccur once loaded with impounded water. Freeboard or the
vertical height between the maximum water surface elevation and the top of slope is
important for earthen impoundments, Specified freeboard requirements take into
consideration high precipitation events and prevent wave run-up on slopes that result in
over-topping and potential saturation of embankments. This is particularly important on
large earthen impoundments. Detailed design considerations including freeboard
requirements for lined earthen impoundments can be found in “Designing with
Geosynthetics” by R.M Koerner as well as other publications on reservoir design.

A modular impoundment, on the other hand. consists of a professionally designed steel
tank ring with vertical walls. There is no slope to consider as the segmental steel sections
are set vertical. Design of steel tanks as regards hydrostatic loading, wind loading.
seismic loads, ete. are thoroughly referenced with detailed procedures in the design code
- American Petroleum Institute (APT) 650-98 “Welded Steel Tanks for Oil Storage™.
There are requirements for operational freeboard to prevent over-topping but due 1o the
relatively small sinface area and jeich of cviindrical tanks. wave heights are much less
than large eorthen impoundments. Thus, freeboard is usually within the range of (.5 1o
2 fi. 1have reviewed the Tank Design Calculation Summary and regarding the structural
stability of the tank walls, a freeboard of 0.5 ft was assumed. Thus, the variance request
of 2.0 fi for & Modular Impoundment is well within the Tank Design requirements.

i summary, it is my professional apinion that the design freeboard of 2.0 fi will provide
requisite storage valwme and prevent overtopping due to wind and wave action, potential
seismic evenls and high precipitation.

If you have any questions on the above technical memorandum or require further
information, give me a call at 303-679-0285 or email geosynthetics/@ msn.com

Sincerely Yours,
R R Frobel
Ronald K. Frobel, MSCE, PE

References:

NMAC 19.15.34.13 OPERATIONAL RE

32156 Castle Court / Suite 211 / Evergreen, CO 80439 |
Ph 303-67940285 Fx 303-679-8955 geosyvnthetics@ msn.com
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American Petroleum Institute (API) 650-98 “Welded Steel Tanks for Oil Storage”

Koerner, R.M., 2005 “Designing With Geosynthetics” Prentice Hall Publishers

Attachments:

R. K. Frobel C.V.

32156 Castle Court / Suite 211 / Evergreen, CO 80439
Ph 303-679-0285 Fx 303-679-8955 geosynthetics@msn.com
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The modular impoundment is designed for use with fluids that are 8.34 pounds/gallon (62.4
pounds per cubic foot) or lighter. Exceeding this specification for fluid weight at full tank
capacity (12') could lead to failure at the connection plate(s).

Assuming a freeboard of 0.5 ft (minimum modular impoundment freeboard requirement) the
Hyrdo Pressure (p) of water is 718 pounds per square foot (psf), where

p = Design Density X Height

=62.4 PCF*11.5 ft
(design density = 834" x7.48 E)

gal gal

The density of the conditioned produced water is 9.3 pounds/gallon. Assuming a freeboard of 3-
ft (19.15.17.12.F(3) NMAC) , the Hyrdo Pressure (p) of conditioned produced water is 626 psf,
where

p = Design Density X Height

= 69.64 PCF "9 ft

(design density = 9.3 "® x7.48 E)

gal gal
Using conditioned produced water with the Pit Rule freeboard requirements of 3-feet results in a
Hydro Pressure 92 psf less than the engineered design.

The operator asks the District Division to allow for a 2-foot freeboard, which yields a Hydro
Pressure (p) of 696.4 psf, where

p = Design Density X Height

= 69.64 PCF *10 ft
(design density = 9.3 "® x7.48 E)

gal gal
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Applicability of Variances for Modular AST Containments
in the Permian Basin of New Mexico
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Technical Memorandum: Applicability of Variances for Modular AST

Containments in the Permian Basin of New Mexico
NMAC 19.15.34.12 A (2)

I have reviewed the most recent historical variances for AST Containments in the
document titled ““Variances for C-147 Registration Packages Permian Basin of New
Mexico” (January 2020) and examined the applicable design drawings and permits for
the following modular AST containments located in the Permian Basin of New Mexico.

e (C-147 Registration Package for Myox Above Ground Storage Tank Section 32,
T25S, R28E, Eddy County (January 20, 2020)

e (C-147 Registration Package for Fez Recycling Containment and Recycling
Facility Area (100+ acres) Section 8, T25-S, R35-E, Lea County, Volume 2 —
Above-Ground Storage Tank Containments

e Hackberry 16 Recycling Containments and Recycling Facility Section 16, T19S,
R31E, Eddy County

Locations of the modular containments range from west of the Pecos River to slightly
west of Jal, NM. All locations exhibit different surface and subsurface geology, different
topography and are of various sizes and volumes. However, in regard to structural
integrity of the base soils that support the AST and in particular the geomembrane
containment system, the specification requirements are the same. The foundation soils
must be roller compacted smooth and free of loose aggregate over ¥z inch. Compaction
characteristics must meet or exceed 95% of Standard Proctor Density in accordance with
ASTM D 698. This specification requirement is specific and causes the general or
earthworks contractor to meet this standard regardless of the site- specific geology or
topography. Provided that the design drawings and associated specifications call out the
minimum requirements for subsoils compaction (i.e., 95% Standard Proctor Density —
ASTM D 698), the design engineer or owners representative will carry out soils testing
on the foundation materials to provide certainty to the AST containment owner that the
earthworks contractor has met these obligations.

Thus, provided that the contractor meets the minimum specified requirements for
foundation soils preparation and density, the location, geology or depth to groundwater
will make no difference in regard to geomembrane liner equivalency as demonstrated by
the AST variances presented in this volume and are considered valid for meeting
NMOCD Rule 34 requirements for all locations within the Permian Basin of New
Mexico.

If you have any questions on the above technical memorandum or require further
information, give me a call at 720-289-0300 or email geosynthetics@msn.com

32156 Castle Court / Suite 211 / Evergreen, CO 80439 1
Ph 303-679-0285 Fx 303-679-8955 geosynthetics@msn.com
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Sincerely Yours,

RR Frobe! ‘
Ronald K. Frobel, MSCE, PE
References:

NMAC 19.15.34.12 DESIGN AND CONSTRUCTION SPECIFICATIONS TOR A
RECYCLING CONTAINMENT

ASTM Standards 2019

32156 Castle Convt / Suite 211 / Evergreen, CO 80439 Ph
303-679.0285 Fx 303-679-8955 geosyntheties@@ msw.com
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RONALD K. FROBEL, MSCE, P.E.

CIVIL ENGINEERING
GEOSYNTHETICS
EXPERT WITNESS

FORENSICS

FIRM: R. K. FROBEL & ASSOCIATES
Consulting Civil / Geosynthetics Engineers

TITLE: Principal and Owner

PROFESSIONAL
AFFILIATIONS:

ACADEMIC
BACKGROUND:

American Society for Testing and Materials (ASTM) -

Founding member of Committee D 35 on Geosynthetics
Chairman ASTM D35 Subcommittee on Geomembranes 1985-2000
ASTM Award of Merit Recipient/ ASTM Fellow - 1992
ASTM D18 Soil and Rock - Special Service Award - 2000
Transportation Research Board (TRB) of The National Academies

Appointed Member A2K07 Geosynthetics 2000 - 2003
National Society of Professional Engineers (NSPE) - Member
American Society of Civil Engineers (ASCE) - Member
Colorado Section - ASCE - Member
International Society of Soil Mechanics and Foundation Engineers

(ISSMFE) - Member
International Geosynthetics Society (IGS) - Member
North American Geosynthetics Society (NAGS) - Member
International Standards Organization (1SO) - Member TC 221

Team Leader - USA Delegation Geosynthetics 1985 - 2001
European Committee for Standardization (CEN) - USA Observer
EPA Advisory Committee on Geosynthetics (Past Member)
Association of State Dam Safety Officials (ASDSO) — Member
U. S. Committee on Irrigation and Drainage (USCID) - Member
Technical Advisory Committee - Geosynthetics Magazine
Editorial Board - Geotextiles and Geomembranes Journal
Fabricated Geomembrane Institute (FGI) — Board of Directors
Co-Chairman International Conference on Geomembranes
Co-Chairman ASTM Symposium on Impermeable Barriers
U.S. Naval Reserve Officer (Inactive)

Registered Professional Engineer — Civil (Colorado)
Mine Safety Health Administration (MSHA) Certified

University of Arizona: M.S. - Civil Engineering - 1975
University of Arizona: B. S. - Civil Engineering — 1969
Wentworth Institute of Technology: A.S. Architecture — 1966
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PROFESSIONAL

EXPERIENCE:

R. K. Frobel & Associates - Consulting Engineers
Evergreen, Colorado, Principal and Owner, 1988 - Present

Chemie Linz AG and Polyfelt Ges.m.b.H., Linz, Austria
U. S. Technical Manager Geosynthetics, 1985 - 1988

U.S. Bureau of Reclamation, Engineering and Research Center
Denver, Colorado, Technical Specialist in Construction
Materials Research and Application, 1978 - 1985

Water Resources Research Center (WRRC), University of Arizona
Tucson, AZ, Associate Research Engineer, 1975 - 1978

Engineering Experiment Station, University of Arizona
Tucson, AZ, Research Assistant, 1974 - 1975

United States Navy, Commissioned Naval Officer, 1970 - 1973

REPRESENTATIVE

EXPERIENCE:

R.K. Frobel & Associates: Civil engineering firm specializing in
the fields of geotechnical, geo-environmental and geosynthetics.
Expertise is provided to full service civil/geotechnical engineering
firms, federal agencies, municipalities or owners on a direct
contract, joint venture or sub-consultant basis. Responsibilities are
primarily devoted to specialized technical assistance in design and
application for foreign and domestic projects such as the
following:

Forensics investigations into geotechnical and geosynthetics
failures; providing expert report and testimony on failure analysis;
providing design and peer review on landfill lining and cover
system design, mine waste reclamation, water treatment facilities,
hydro-technical canal, dam, reservoir and mining projects, floating
reservoir covers; oil and gas waste containment; design of
manufacturers technical literature and manuals; development and
presentation of technical seminars; new product development and
testing; MQA/CQA program design and implementation.

Polyfelt Ges.m.b.H., Linz, Austria and Denver Colorado: As U.S.
technical manager, primary responsibilities included technical
development for the Polyfelt line of geosynthetics for the U.S. civil
engineering market as well as worldwide applications.
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PUBLICATIONS:

U.S. Bureau of Reclamation, Denver, Colorado: As technical
specialist, responsibilities included directing laboratory research,
design and development investigations into geosynthetics and
construction materials for use on large western water projects such
as dams, canals, power plants and other civil structures. Included
were material research, selection and testing, specification writing,
large scale pilot test programs, MQA/CQA program design and
supervision of site installations. Prime author or contributor to
several USBR technical publications incorporating geosynthetics.

University of Arizona, Tucson, Arizona: As research engineer at
the Water Resources Research Center, responsibilities included
research, design and development of engineering materials and
methods for use in construction of major water projects including
potable water reservoirs, canals and distribution systems. Prime
author or contributor to several WRRC technical publications.

Northeast Utilities, Hartford, Connecticut: As field engineer for
construction at Northeast Utilities, responsibilities included liason
for many construction projects including additions to power plants,
construction of substations, erection of fuel oil pipelines and fuel
oil storage tanks. Responsibilities also included detailed review,
inspection and reporting on numerous construction projects.

U.S. Navy: Commissioned Naval Officer — Nuclear Program

Over 85 published articles, papers and books.

CONTACT DETAILS:

Ronald K. Frobel, MSCE, P.E.
R. K. Frobel & Associates
Consulting Civil/Geosynthetics Engineers

PO Box 2633

Evergreen, Colorado 80439 USA

Phone 720-289-0300

Email: geosynthetics@msn.com










Randall Hicks, PG
505-238-9515 (cell)
505-266-5004

901 Rio Grande Blvd. NW
Suite F-142
Albuquerque, NM 87104

From: Randall Hicks <r@rthicksconsult.com>

Sent: Friday, April 24, 2020 11:36 AM

To: OCD.Enviro@state.nm.us; 'LucasKamat, Susan, EMNRD' <Susan.lLucasKamat@state.nm.us>
Cc: 'Todd Carpenter' <todd.carpenter@solarismidstream.com>; 'Michael Incerto'
<Michael.Incerto@solarismidstream.com>; madison@rthicksconsult.com

Subject: RE: Solaris Water Midstream - Quail Ranch Air Gap AST Containment Volume 1 of C-147
Submissioin

Susan

Cover letter is different that what was submitted Wednesday. Several of OCD requests/questions
are answered in the cover letter.

FA is attached to cover letter with a copy of the bond that is on file wth OCD.

Note there is a description of the leak detection system at the end of the engineering drawings
section

Expect additional information to respond to OCD queries regarding operations from Solaris.

Randall T. Hicks PG

R.T.Hicks Consultants LTD

901 Rio Grande Blvd. NW F-142
Albuquerque, NM 87104

505-238-9515 (mobile and best contact)
505-266-5004 (office land line)

From: Randall Hicks <r@rthicksconsult.com>

Sent: Friday, April 24, 2020 9:23 AM

To: 'OCD.Environmental@state.nm.us' <OCD.Environmental@state.nm.us>; 'LucasKamat, Susan,
EMNRD' <Susan.lucasKamat@state.nm.us>

Cc: 'Todd Carpenter' <todd.carpenter@solarismidstream.com>; ‘Michael Incerto'
<Michael.Incerto@solarismidstream.com>; 'madison@rthicksconsult.com'

<madison@rthicksconsult.com>
Subject: Solaris Water Midstream - Quail Ranch Air Gap AST Containment Volume 2 of C-147

Submissioin
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Here is Volume 2 as instructed.

Volume 1 is forthcoming

Randall T. Hicks PG

R.T.Hicks Consultants LTD

901 Rio Grande Blvd. NW F-142
Albuquerque, NM 87104

505-238-9515 (mobile and best contact)
505-266-5004 (office land line)



