3

V.

For the best experience, open this PDF portfolio in
Acrobat 9 or Adobe Reader 9, or later.

Get Adobe Reader Now!



http://www.adobe.com/go/reader


" GRAND JUNCTION
LINCOLN DeVORE, Inc.

GEOTECHNICAL ENGINEERS - GEOLOGISTS

1441 Motor Street Tel: (970) 242-8968
Grand Junction, CO. 81505 Fax: (970) 242-1561
E-mail: gjldem@earthlink.net

June 15, 2012

WPX Energy Rocky Mountain LLC
c/o D&J Gardner Excavating

134 Gardner Ln.

Parachute, CO 81635

Re: 1.5-Million Gal. Above-Ground Tank; Ryan Gulch Area; Piceance Basin, CO

Gentlemen:

At the request of Mr. Joe Lobato, Facilities Engineer, WPX Energy Rocky Mountain LL.C, personnel of Grand
Junction Lincoln DeVore, Inc. made site observations of 5 site locations which have or will have a 1.5-million
gallon capacity, above-ground tank, for long-term containment purposes. The purpose of these on-site observations
was to assess the general conditions of the site regarding short-term and long-term subgrade soil load bearing
capacities, site grading as related to potential adverse moisture penetration into the subgrade soils and minor slope
stability issues as the above-ground tanks are placed partially, or entirely, upon man-made fills and are adjacent
to steep slopes away from the tank locations. As part of this initial site evaluation of each tank lecation, no
subsurface exploration borings or test pits were accomplished. Following are our findings and recommendations.

The production sites have been final graded to be rather flat. The production site drainage does not typically direct
water across the entire site and into a well defined water retention area. In the vicinity of the tank site, several
small areas of storm water appear to have puddled and then evaporated. No deep soaking of the soils is typically

apparent.

The above ground tanks are manufactured by Big Holding Systems, 1.td. The project product is Model BH-1500.
The tanks are a flexible liner supported with a 12-foot high segmented steel external panel wall. The tanks have
a capacity in excess of 1.5-million gallons and have a diameter of approximately 148 feet. The tanks have a
floating cover.

The entire tank system is underlain by a secondary containment system which includes a leak detection liner. The
liner extends approximately 10 feet beyond the tank perimeter and completely covers an approximate 2-1/2 foot
high earth berm which completes the leak detection system. The outer edge of the leak detection liner, after
covering the leak detecting berm, is approximately 15-17 feet away from the exterior tank edge.

From the Big Holding Systems data sheets for the Model BH-1500, the tank is designed to hold a “dirty water-type
fluid” (unit weight 68.67 pcf), and the 12-foot high tank is assumed to contain a total fluid pressure at the base of
824 psf. Taking the 824 psf manufacture design value and adding 100 psf for slight site modification to include
a thin gravel pad and other materials results in an earth contact pressure for this large circular pad of 925 psf, plus
or minus. This 925 psf value has been used for our analysis of the site conditions as related to estimated bearing
capacities of the native and fill soils.

For purposes of visual site assessment, we have assumed a minimum soil bearing capacity of 2,000 psf'as adequate
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to support the 12'-high BH-1500 tank without requiring additional site investigation. The 925 psf value has also
been used for our preliminary analysis of slope stability conditions in those instances where the tanks have been
placed near higher (up to 25 feet) slopes which are rather steep (1 vertical : 1 horizontal). For purposes of visual
site assessment, we have used a minimum fill slope toe-to-tank edge distance of 1:2.7 (vertical:horizontal) to be
adequate for these gravelly, occasionally rocky, clayey fill soils which are not saturated; and the fill toe areas and
side slopes are not subject to significant erosion.

The following production locations were observed by Edward M. Morris, P.E. of Grand Junction Lincoln DeVore
on June 12, 2012. The locations and tank conditions are as follows:

+ Sitel RG 12-14-298 BH-1500 Tank on site with leak detection

s Site2 RGU 13-24-198 No tank on site

« Site3 RGU 13-36-198 BH-1500 Tank on site with leak detection

« Site 4 RGU 31-24-198 BH-1500 Tank on site with leak detection

e Site5 RGU 31-25-198 No tank on site

Site No. 1 - RG 12-14-298: The site contains a BH-1500 above-ground tank and leak detection liner

w/berm in the west, southwest corner of the production pad. Based upon our site observations and aerial
photographs, it appears the northern 1/3 to1/2 of the tank is on thin man-made fill. Our observations indicate the
fill is less than 4-feet thick beneath the tank area. The fill in the area of the tank is composed of a lean clay (CL,
under the Unified Classification System) containing many gravel to coarse gravel (mostly less than 12-inch
maximum siz¢). The gravels are a orange to almost red tint siltstone, mudstone and occasional sandstone materials
which were originally in the near surface, oxidized zone of the Evacuation Creek Member of the Green River
Formation, Paleocene Age. The fill and native soils have been reworked by the grading operation on the site and
subsequent truck traffic during construction and development of the producing wells.

The production site is surrounded by either shallow cut banks or a recently improved 3-4 foot-high earthen berm.
The nearby berm to the northwest of the existing tank is on a fill surface which appears to be 5-7 feet high.

In areas where storm water has collected and puddled, our observation and probing indicates that the reworked
native soils and the fill soils have not experienced significant softening or excessive water saturation. The fill soils
on this site appear to have a dry to slightly moist bearing capacity in excess of 4,000 psf considering widely spread
loads (matte-type bearing) such as this tank feature. If these soils are saturated for extended periods, some
softening may occur which would reduce the allowable bearing capacity to 2,500 psf in some small areas.
Significant softening of large areas are not anticipated. The site bearing capacity appears to be adequate.

The critical slope toe-to-tank edge slope is flatter than 1:4 (vertical:horizontal), indicating slope stability of the fill
slopes immediately adjacent to this above-ground tank is not a concern.

Site grading around the tank is quite flat, and it is recommended that minor ponding of any surface run-off waters
be minimized by minor surface grading away from the west side of this tank both to the north, northeast and to the
south, southeast. Such grading need be no more than 0.5%.

Site No. 2 -- RGU 13-24-198: The site does not contain BH-1500 above-ground tank at the time of our
observation. Based upon diagrams provided by the client, we understand a BH-1500 above-ground tank and leak
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site observations and agrial photographs, it appears the northwest 2/3 of the tank will be on thin to moderately thick
man-made fill. Our observations indicate the fill may be as much as 15-feet thick beneath the northwest portion
of the tank area. The fill in the area of the tank is composed of a gravelly, rocky lean clay (CL, under the Unified
Classification System) with most of the gravels and rock fragments observed to be less than 12-inch maximum size.
The gravels are a buff to light brown siltstone, mudstone and occasional sandstone materials of the Evacuation
Creek Member of the Green River Formation, Paleocene Age. The fill and native soils have been reworked by
the grading operation on the site and subsequent truck traffic during construction and development of the
producing wells. '

The production site is surrounded by either shallow cut banks or a recently improved 3-4 foot-high earthen berm.
The nearby berm to the northwest of the existing tank is on a fill surface which appears to be 12-17 feet high.

The fill soils on this site appear to have a dry to slightly moist bearing capacity in excess of 4,000 psf considering
widely spread loads (matte-type bearing) such as this tank feature. In areas where storm water has collected and
puddled, our observation and probing indicates that the reworked native soils and the fill soils have not experienced
significant softening or excessive water saturation. Ifthese soils are saturated for extended periods, some softening
may occur which would reduce the allowable bearing capacity to 2,500 psf in some small areas. Significant
softening of large areas are not anticipated. The site bearing capacity appears to be adequate.

The critical slope toe-to-tank edge slope is right at 1:2.7 (vertical:horizontal), indicating slope stability of the fill
slopes immediately adjacent to this above-ground tank should not be a concern if site grading on the north,
northwest and west sides of the tank are improved to prevent surface water ponding.

Site grading around the tank area is quite flat, and it is recommended that minor ponding of any surface run-off
waters be minimized by minor surface grading away from the tank be improved. Such grading need be no more
than 0.5%.

Site No. 3 -- RGU 13-36-198: The site contains a BH-1500 above-ground tank and leak detection liner
W/berm in the south corner of the production pad. Based upon our site observations and previous aerial
photographs, it appears the eastern 1/2 of the tank is on thin man-made fill. Our observations indicate the fill is
up to 8-feet thick beneath the tank area. The fill in the area of the tank is composed of a gravelly, rocky lean clay
(CL, under the Unified Classification System) with most of the gravels and rock fragments observed to be less than
12-inch maximum size. The gravels are a buff to light brown siltstone, mudstone with some orange to almost red
tint siltstone, mudstone and occasional sandstone materials which were originally in the near surface, oxidized zone
of the Evacuation Creek Member of the Green River Formation, Paleocene Age. The fill and native soils have
been reworked by the grading operation on the site and subsequent truck traffic during construction and
development of the producing wells.

The production site is surrounded by either shallow cut banks or a recently improved 3-4 foot-high earthen berm.
The nearby berm to the south, southeast and east of the existing tank is on a fill surface which appears to be up to
11 feet high on the south side and increasing to 16 feet high on the east side.

In areas where storm water has collected and puddled, our observation and probing indicates that the reworked
native soils and the fill soils have not experienced significant softening or excessive water saturation. The fill soils
on this site appear to have a dry to slightly moist bearing capacity in excess of 3,000 psf considering widely spread
loads (matte-type bearing) such as this tank feature. If these soils are saturated for extended periods, some
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softening may occur which would reduce the allowable bearing capacity to 2,000 psf in some small areas.
Significant softening of large areas are not anticipated. The site bearing capacity appears to be adequate assuming
the site grading is maintained.

The slope toe-to-tank edge slope is flatter than 1:4 (vertical:horizontal), indicating slope stability of the fill slopes
immediately adjacent to this above-ground tank is not a concern.

Site grading around the tank is quite flat but surface drainage appears to be in-place, moving surface waters toward
the north. Some minor improvement of the surface grading may be appropriate if areas of ponding water are noted
in the vicinity of the tank. Such grading need be no more than 0.5%.

Site No. 4 - RGU 31-24-198: The site contains a BH-1500 above-ground tank and leak detection liner
W/berm in the northwest corner of the production pad. Based upon our site observations and previous aerial
photographs, it appears the entire tank is on man-made fill. Our observations indicate the fill is less than 4-feet
thick in the southeast tank area, increasing to possibly 15-feet thick in the northwest tank area. The fill in the area
of the tank is composed of a gravelly, rocky lean clay (CL, under the Unified Classification System) with most of
the gravels and rock fragments observed to be less than 12-inch maximum size. The gravels are a buff to light
brown siltstone, mudstone and occasional sandstone materials of the Evacuation Creek Member of the Green River
Formation, Paleocene Age. The fill and native soils have been reworked by the grading operation on the site and
subsequent truck traffic during construction and development of the producing wells.

The production site is surrounded by a recently improved 3-4 foot-high earthen berm. The nearby berm to the
northwest of the existing tank is on a fill surface which appears to be 16-26 feet high.

In areas where storm water has collected and puddled, our observation and probing indicates that the reworked
native soils and the fill soils have not experienced significant softening or excessive water saturation. The fill soils
on this site appear to have a dry to slightly moist bearing capacity in excess of 4,000 psf considering widely spread
loads (matte-type bearing) such as this tank feature. If these soils are saturated for extended periods, some
softening may occur which would reduce the allowable bearing capacity to 2,500 psf in some small areas.
Significant softening of large areas are not anticipated. The site bearing capacity appears to be adequate assuming
the site grading is slightly improved on the northwest side.

The critical slope toe-to-tank edge slope is right at 1:2.7 (vertical:horizontal), indicating slope stability of the fill
slopes immediately adjacent to this above-ground tank should not be a concern if site grading on the north,
northwest and west sides of the tank are improved to prevent surface water ponding.

Site grading around the tank is quite flat, and it is recommended that minor ponding of any surface run-off waters
be minimized by minor surface grading away from the north, northwest and west sides of the tank. Such grading
need be no more than 0.5%.

Site No. 5 -- RGU 31-25-198: The site does not contain BH-1500 above-ground tank at the time of our
observation. Based upon our site observations and previous aerial photographs, it appears the entire tank area is
on man-made fill. Our observations indicate the fill is less than 4-feet thick in the southeast tank area, increasing
to possibly 15-feet thick in the northwest tank area. The fill in the area of the tank is composed of a gravelly, rocky
lean clay (CL, under the Unified Classification System) with most of the gravels and rock fragments observed to
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be less than 12-inch maximum size. The gravels are a buff to light brown siltstone, mudstone and occasional
sandstone materials of the Evacuation Creek Member of the Green River Formation, Paleocene Age.. The fill and
native soils have been reworked by the grading operation on the site and subsequent truck traffic during
construction and development of the producing wells.

The production site is surrounded by a recently improved 3-4 foot-high earthen berm. The nearby berm to the
northwest of the existing tank is on a fill surface which appears to be 12-22 feet high.

The fill soils on this site appear to have a dry to slightly moist bearing capacity in excess of 4,000 psf considering
widely spread loads (matte-type bearing) such as this tank feature. In areas where storm water has collected and
puddled, our observation and probing indicates that the reworked native soils and the fill soils have not experienced
significant softening or excessive water saturation. Ifthese soils are saturated for extended periods, some softening
may occur which would reduce the allowable bearing capacity to 2,000 psf in some small areas. Significant
softening of large areas are not anticipated. The site bearing capacity appears to be adequate assuming the site
grading is slightly improved on the northwest side.

The critical slope toe-to-tank edge slope is right at 1:3.5 (vertical:horizontal), indicating slope stability of the fill
slopes immediately adjacent to this above-ground tank should not be a concern if site grading on the north,
northwest and west sides of the tank are improved to prevent surface water ponding.

Site grading around the tank area is quite flat, and it is recommended that minor ponding of any surface run-off
waters be minimized by minor surface grading away from the tank be improved. Such grading need be no more
than 0.5%.

It is believed that all pertinent points have been addressed. If any further questions arise regarding this project, or
if we can be of any further assistance, please do not hesitate to contact this office at any time.

Respectfully submitted,

GRAND JUNCTION
LINCOLN DeVORE, INC.

—(—y / /"/ =
by: Edward M. Morris, P.E.
Principal Engineer
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Attachment to COGCC Sundry Notices for Use of High Volume Frac Tanks

WPXENERGY.

Affected wellpads:
e Federal RGU 13-36-198 (Location ID 335612)
e Federal RGU 31-24-198 (Location ID 413591)
e Federal RG 12-14-298 (Location ID 335993)

Response to email from Greg Deranleau dated 6/1/2012 requesting additional information to complete

pending COGCC Sundry Requests on the above pads

1. Attached for review:

a.

b.
C.
d

Tank wall design and construction details

Tank liner anchoring details

Tank liner specifications

QA/QC procedures, including letter from the manufacturer verifying that the
manufacturer had a representative on location to supervise during tank and liner
construction, and that the tank was constructed according to manufacturer’s
specifications.

2. Revised leak detection liner specifications verifying that the leak detection liner berm is 12” in
height and that the liner extends over the entire leak detection berm.
3. Please see the attached design drawings for the leak detection berms.

a.

The design drawings detail the tank volumes, anticipated precipitation volumes, tank
and ramp displacement volumes, and effective size of secondary containment available
All three locations have been incorporated into the Ryan Gulch Field Wide Stormwater
Management Plan (COR03A115)

Berms were compacted during construction to ensure integrity and will be thoroughly
inspected and recorded every 14 days as part of our SWMP inspection process to ensure
that no erosion, settling or rodent burrowing has occurred.

In addition to the SWMP feature inspections detailed above, the pad surface will be
inspected on a daily to check for cracking, settling or pooling of water. Any structural or
drainage issues discovered will be immediately remedied. Please refer to attached
checklist for an inventory of daily inspection items.

WPX Energy has already put together Facility Response Plans for all three locations, and
is working with the EPA to confirm the applicability of a Facility Response Plan. In the
event that it is confirmed that FRPs are warranted, the previously-compiled FRPs will be
submitted for all three locations.

4. For water originating from flowback operations, oil/condensate accumulation is prevented as

follows:
a.
b.

Water is separated through a 4-phase separator to remove oil, sand and gas

This water is then sent through a flash tank. Oil accumulated in the flash tank is
separated out and sent to a flare stack

From the flash tank, water is sent to a frac tank and then pumped to the high volume
storage tank

Please note that flash tank locations and flare units are shown on the design drawings
showing the secondary containment berms

For water originating from production operations, oil/condensate accumulation is prevented as

follows:





o

Water is separated through a 3-phase separator to remove gas and oil
b. This water is then sent through a production tank. Oil accumulated in the production
tank is separated out and sent to a combuster
c. From the production tank, water is pumped to the high volume storage tank
d. Please note that flash tank locations and flare units are shown on the design drawings
showing the secondary containment berms
Please refer to attached flow diagrams for additional detail
5. Pad stability has been verified on all three locations. Lincoln and DeVore has conducted stability
inspections on all three locations, and has found the pad surface to be adequately compacted
and capable of supporting the large water tanks. This report will be provided to the COGCC prior
to operation of the large water tanks.
a. The Professional Engineer made a few recommendations about on-pad drainage as part
of the geotechnical review. Construction/earthwork has already begun in order to
implement the sloping recommendations and will be complete by June 29, 2012
6. These large volume water storage tanks will be repermitted and moved as needed to support
the 10 year drilling and completions program in Ryan Gulch
7. The large volume water tanks will have a floating cover which will remain in place whenever the
tank contains water. A minimum of 2’ of freeboard will be maintained to ensure that
precipitation accumulation does not cause an overflow. Freeboard will be monitored via the
telemetry system, which will be linked to a visual alarm system and real-time email notification
system.
8. Tanks will be hydrotested before use as follows:
a. Tank will be filled with 4’ of water for 24-hour hydrotest
b. Tank will then be filled with 8" of water for another 24-hour hydrotest
c. Precipitation and evaporation rates will not be factored into the hydrotest process,
however potential leaks can and will be monitored via the leak detection system

Attached: Manufacturer specifications for tank and liner
Specifications for Leak Detection System
Specifications and Design Calculations for Secondary Containment Berms
Daily Inspection Checklist
Completions and Production Pad Flow Diagrams
Lincoln & DeVore Geotechnical Report





TANK DESIGN INFORMATION
R LA

TANK Tank # 1 Tank # 2 Tank #3 |

Description CALCULATION (No Wedge Kit) {(Wedge Kit 1) {(Wedge Kit 2)
Desired Volume {Gallons) 1,544,172
Diameter (ft) 148.00 148.00 135.96 123.96
Height (ft) 12 12 12 12
# of Panels IR 12 12 11 10
Radius (ft) 74.00 74.00 67.98 61.98
Estimated Volume (Gallons) 1,544,174 1,303,209 1,083,237
Exact Volume PolyGon (Gallons) 1,474,577 1,233,490 1,013,357
Exact Volumer Circular Segment (Gallons) 69,596 63,797 57,997
Exact Volume Total (Gallons) 1,544,174 1,297,287 1,071,354
Circumference (f) 464.96 464.96 427.14 389.43
Panel Length (&) 38.75 38.75 38.75 38.75
Panel Angle (Degrees) 30.00 30.00 32.73 36.00
Panel Angle (Radians) 0.52 0.52 0.57 0.63
Chord Length (ft) 38.3052 38.3052 38.3052 38.3052
Height to Chord (ft) 2.5215 2.5215
Wedge Angle NA NA 2.7273 6.0000






TANK DESIGN STRESS CALCULATIONS
| |

TANK CAPACITY IN GALLONS 1,544,174
TANK #1 Elevaton Pressure (psf) Avg, Pressure Seen | Vertical Section (in) Diameter (ft) Total Force per Bolt Area (in2) Bolt Stress Allowable Proof Factor of Safety
by Bolt (psf) Bolt of Free Body 1" Bolt Load
0-2 -- 2x4 MEMBER 0 324
4 801 304 5.2 148.00 25,794 0.7853975 32,841 120000 4
7 785
10 769 769 5.06 148.00 24,006 0.7853975 30,565 120000 4
12 754
15 738 737 5.25 148.00 23,866 0.7853975 30,387 120000 4
17-19 -- 2x4 MEMBER 18 721
21 704 700 548 148.00 23,655 0.7853975 30,118 120000 4
25 679
30 655 655 5.73 148.00 23,142 0.7853975 29,466 120000 4
34 631
38 606 610 6.03 148.00 22,679 0.7853975 28,876 120000 4
40-42 -- 2x4 MEMBER 41 589
44 572 563 6.37 148.00 22,132 0.7853975 28,179 120000 4
50 338
56 503 503 6.79 148.00 21,077 0.7853975 26,835 120000 4
62 469
68 435 442 7.29 148.00 15,864 0.7853975 25,292 120000 5
71-73 -- 2x4 MEMBER 72 415
75 395 384 7.93 148.00 18,776 0.7853975 23,906 120000 3
82 353
90 312 312 8.77 148.00 16,859 0.7853975 21,466 120000 6
97 270
104 229 241 9.96 148.00 14,799 0.7853975 18,843 120000 6
106-108 -- 2x4 MEMBER 107 212
110 194 211 11.8 148.00 15,348 0.7853975 19,542 120000 6
118 152
125 109 139 154 148.00 13,173 0.7853975 16,772 120000 7
133 66
140 23 13 37.18 148.00 7,541 0.7853975 9,601 120000 12
144 0






TANK DESIGN STRESS CALCULATIONS
|

TANK CAPACITY IN GALLONS 1,303,209
TANK #2 Elevation Pressure (psf) Avg. Pressure Seen | Vertical Section (in) Diameter (ft) Total Force per Bolt Area (in2) Bolt Stress Allowable Proof Factor of Safety
by Bolt (psf) Bolt of Free Body 1" Bolt Load
0-2 -- 2x4 MEMBER 0 824
4 801 204 52 135.96 23,696 0.7853975 30,170 120000 4
7 785
10 769 769 5.06 135.96 22,054 0.7853975 28,079 120000 4
12 754
15 738 737 5.25 135.96 21,925 0.7853975 27,915 120000 4
17-19 — 2x4 MEMBER 18 721
21 704 700 548 135.96 21,731 0.7853975 27,669 120000 4
25 679
30 655 655 5.73 135.96 21,260 0.7853975 27.069 120000 4
34 631
38 606 610 6.03 135.96 20,834 0.7853975 26,527 120000 5
40-42 -- 2x4 MEMBER 41 589
44 572 563 6.37 135.96 20,332 0.7853975 25,888 120000 5
50 538
56 503 503 6.79 135.96 19,362 0.7853975 24,653 120000 5
62 469
68 435 442 7.29 135.96 18,249 0.7853975 23,235 120000 5
71-73 - 2x4 MEMBER 72 415
75 395 384 7.93 135.96 17,249 0.7853975 21,962 120000 5
82 353
90 312 312 8.77 135.96 15,488 0.7853975 19,720 120000 6
97 270
104 229 241 9.96 135.96 13,596 0.7853975 17,311 120000 7
106-108 -- 2x4 MEMBER 107 212
110 194 211 11.8 135.96 14,100 ~ 0.7853975 17,953 120000 7
118 152
125 109 139 15.4 135.96 12,101 0.7853975 15,408 120000 8
133 66
140 23 33 37.18 135.96 6,928 0.7853975 8,820 120000 14
144 0






TANK DESIGN STRESS CALCULATIONS
|

TANK CAPACITY IN GALLONS 1,083,237
TANK # 3 Elevation Pressure (psf) Avg. Pressure Seen | Vertical Section (in) Diameter (ft) Total Force per Bolt Area (in2) Bolt Stress Allowable Proof Factor of Safety
by Belt (psf) Bolt of Free Body 1" Bolt Load
0-2 -- 2x4 MEMBER 0 824
4 801 804 5.2 123.96 21,604 0.7853975 27,507 120000 4
7 785
10 769 769 5.06 123.96 20,106 0.7853975 25,600 120000 5
12 754
15 738 737 5.25 123.96 19,989 0.7853975 25,451 120000 5
17-19 -- 2x4 MEMBER 18 721
21 704 700 548 123.96 19,812 0.7853975 25,226 120000 5
25 679
30 655 655 5.73 123.96 19,383 0.7853975 24,679 120000 5
34 631
38 606 610 6.03 123.96 18,995 0.7853975 24,185 120000 5
40-42 -- 2x4 MEMBER 41 589
44 572 563 6.37 123.96 18,537 0.7853975 23,602 120000 5
50 538
56 503 503 6.79 123.96 17,653 0.7853975 22,476 120000 3
62 469
68 435 442 7.29 123.96 16,637 0.7853975 21,183 120000 6
71-73 -- 2x4 MEMBER 72 415
75 395 384 7.93 123.96 15,726 0.7853975 20,023 120000 6
82 353
90 312 312 8.77 123.96 14,121 0.7853975 17,979 120000 7
97 270
104 229 241 9.96 123.96 12,395 0.7853975 15,782 120000 8
106-108 -- 2x4 MEMBER 107 212
110 194 211 11.8 123.96 12,855 0.7853975 16,368 120000 7
118 152
125 109 139 15.4 123.96 11,033 0.7853975 14,048 120000 9
133 66
140 23 33 37.18 123.96 6,316 0.7853975 8,042 120000 15
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TO WHOM IT MAY CONCERN
Re: WPX LARGE WATER STORAGE TANKS

Big Holding Systems (BHS) has very comprehensive installation manuals that we provided with each of
our tank systems.

WPX has purchased numerous tank systems from BHS and with these tanks have requested our staff to
be on site for:

e Site inspection and assistance to ensure the civil work on locations is done as per the Engineered
Drawings prior to tank assembly

e Overall site supervision of the tank assembly as per our Engineered drawings, instruction
manual and standards.

BHS supplied two very capable and competent senior staff members to WPX for this process: Hugh
Morrison, North America Field Operation Manager and Lee Armstrong, Field Operations
Superintendent, were on site during the complete pre-assembly and assembly process of the tanks.

As well , Big Holding System had a staff member on site, Steve Story, NW USA Field Manager, during the
initial filling of the tanks.

Regards,

Director Big Holding Systems Ltd.

Suite 600, 703 -6 Avenue SW, Calgary, AB, T2PT9 phone 403-930-1433
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WPX Energy Water Storage Facility Inspection Checklist
Inspector Name: |Inspector Company:
A. Location Information

|Inspection Date:

Facility ID #: Facility Name: State: County:
Latitude: Longitude:

B. Pad Condition Yes No N/A Repair Required
1 Pad containment berm is in good condition @) O O O

2 Pad site is free of accumulated storm water or pooling O @) O O

3 Pad drainage is in good shape and functioning properly 0] 0] 0] @)

4 Site is free of trash and unauthorized items/equipment. @] O O O

5 No visible ground cracking on the pad site O O @) O

6 No visible ground shifting on the pad site O O @) ©)

C. Water Storage Tanks Yes No N/A Repair Required
1 Secondary tank containment is in good condition @] O O O

2 Secondary tank containment is free of accumulated storm water O O O O

3 Secondary tank containment is free of stains and other signs of leaks @) @) O O

4 Outside tank panels are structurally sound @) O O O

5 Outside tank panels are plumb (no visible shifting or settling) O @) O O

6 Pins located at tank panel seams are in place O O O O

7 Tank liner is structurally sound with no leaks O O O O

8 Liner clamps are in place O O O @)

9 Floating cover is in place and functioning properly O] O O @)

C. Tank Levels Yes No N/A Repair Required
1 Tank freeboard level is clearly marked and visible O O O O

2 Tank level is at or below freeboard @) O @) O

3 Tank level indicator is functioning properly @) O O O

4 Tank freeboard alarm is functioning properly O O O O

D. Connected Piping, Pipelines and Pumping Equipment @) O O O

1 Tank piping, valves and fittings are functioning properly with no leaks @) O O O

2 Inlet and outlet waterlines from the field functioning properly with no leaks. O O O O

3 Pumping equipment has proper spill containment. O O O O

4 Pumping equipment is functioning properly with no leaks @) O O O

If you answered "No" to any questions, please provide explanation below:

If you answered "Repair Required" to any questions, please provide description of required repair and corrective actions below:

Date All Repairs Completed By:

Inspector Signature:

Date:
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INSTALLATION INSTRUCTIONS FOR LARGE SECTIONAL
WATER STORAGE TANKS

Think Safety First

Big Holding Systems Energy Services has a commitment to provide quality tank components that can be
safely erected. However, the safety commitment and job site practices of the erector are beyond the
control of BHSES. 1t is strongly recommended that safe working conditions and accident prevention
practices are the top priority on any job site. Local, state and federal safety and health standards should
always be followed to help insure worker safety. Make certain all employees know the safest and most
predictive way of erecting a BHSES holding tank. Emergency telephone numbers, location of first aid
stations and emergency procedures should be known to all employees. Daily meetings highlighting safety
procedures, the use of hard hats, steel toed shoes and other proper equipment for handling heavy materials
are recommended erection practices. BHSES intends that this manual be interpreted and administered
with sound judgment consistent with good safety practices.

INSTALLATION PROCEDURE FOR LARGE WATER STORAGE

This tank installation procedure is specifically for the BHS-1500 (12 segments), BHS-1250 (11 segments)
and BHS-1000 (10 segments) Large Water Storage Tanks. This design consists of tank segments that
measure 38.75 feet long and 12 feet high, and feature a bolt together design.

1. The area where the water storage tank will be placed must be prepared and brought to a state of level
that is +/- 1-2 inches around the circumference of the tank walls.

2. Grade and compact tank site with granular soils. Ensure that the grade is level where the tank(s) will
be placed. Ensure that there are no sharp edges or rocks within the prepared area. Add 1-2 inches of

fine sand cover on top of the compacted granular soils. Immediately prior to the delivery of the tanks,
install 2 layers of #8 to #12 felt geotextile on the tank installation area and secure with sand bags.

3. Now establish the exact center of the tank area.

2|BHS
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Mark with spray paint the circumference of the tank to be erected as follows:

Tank Radius Circumference
a. BHS-1500 (1.50 MM Gallons) — 74 Ft. 148 Ft.
b. BHS-1250 (1.25 MM Gallons) — 67 Ft. 10 In. 135 Ft. 8 In.
c. BHS-1000 (1.00 MM Gallons) — 61 Ft. 8 In. 123 Ft. 4 In.

Ensure that the tanks have at least 30 feet between adjacent tank walls. This space is required for tank
assembly.

Immediately prior to delivery of the tank, ensure the following equipment is available:

a. One all-terrain, 60 ton capacity rubber tired articulated crane with an auxiliary winch.

b. One all-terrain, rubber tired “scissor lift” controllable from its platform. The platform to be at
least an 8 ft. square with guard rails.

One 2 ton crew truck fitted with a knuckle boom and a winch.

Two 15 foot spreader bars with lift strapping.

Two 16 foot step ladders.

One 5000 watt generator

Laser level and 2 X 200 ft. tape measures.

Various sizes of mallets and sledge hammers

Minimum 200 sand bags to assist in windy conditions.

At least 3 personal harnesses, and at least 1 stretcher harness, that will be used by workers
inside the erected tank to provide for man lift evacuation in the unlikely event of an injury.

s Se e oo

. On the day of tank delivery, ensure 5-6 installation personnel and one crane operator are available to
provide labor to install the tanks and, subject to the client’s experience with tank and liner installation,
supervision of Big Holding Systems’ personnel. All personnel should be provided with high visibility
vests.

Unload the following equipment from the tank delivery trucks (per tank):

a. 12, 11 or 10 tank sections (38.75 feet long X 12 feet high, approximately 6465 Ibs., or 2930
kg, per segment). If possible, arrange to have the delivery truck follow the crane to allow for a
single handling and unloading of each segment. If this is not possible, provide sufficient room
outside of the tank bottom area, and lay the segments outside of this planned perimeter.

b. 10 outside and 5 inside installation supports. These supports are required to support the tank
segments during installation, 2 outside supports and 1 inside support per segment.
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c. 1inch diameter bolts and studs, approximately 15 sets per tank segment.
d. Approximately 10 liner clips per segment purchased, each with a retainer bolt.

e. 2 — 8 inch 150# ANSI “candy cane” design fluid nozzles each c/w support brackets, 8 inch
flexible hose, splash plate and butterfly valve.

f. 1 level indicator.

g. One 40 mil tank liner, rolled up, suitable for the tank size purchased.

h. Strips of 40 mil liner material for each tank section, 2 ft. wide X 12 ft. tall, plus tape.

i.

Tank skirt strips, 3 ft. wide of 40 mil liner material sufficient for the circumference of the tank
being erected, plus tape
J.  One diameter floating insulation cover (if ordered).

9. Prepare the tank sections for installation. If the tank being installed is a BHS-1500 proceed to the next
step. NOTE: If the tank being installed is not a BHS-1500 please go first to Schedule 1 prior to next
step.

10. Plan your layout so that you have a joint at each place where you want to have a candy cane over the
top of the tank section as they must be bolted to the tank structure at a joint.

TANK INSTALLATION:

General:

11. Conduct safety meeting before each day’s work to describe the day’s activities and discuss potential
hazards. Document meeting, any concerns and risk mitigation activities.

12. Ensure work permits are issued by the Site Operator as required.

13. Always use new bolts for each installation as failure to do so creates an unnecessary risk of
joint failure of the assembly.
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Event Sequence:

14. Before starting assembly, the client should determine where the candy cane fluid nozzles and the level
indicator are to be located. Normally these are located at 90 degrees to each other; especially if an
insulation cover has been ordered and specified to have openings in the cover pre-fit in the factory.

15. CAREFULLY spot the liner in the center of the tank position as marked.

16. CAREFULLY unfold the liner until the entire floor has been exposed and matches up with the
perimeter line drawn with spray paint.
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17. CAREFULLY roll the liner back toward its center to provide minimum 15 feet of work space between
the floor perimeter and the liner material.

18. Erect each tank section by carefully lifting each section at the designated lifting locations and aligning
each _end of each section with the line previously made on the bedding material per instruction
number 4 above. To ensure proper placement of each panel and therefore easy bolt-up for the last
panel, please refer to the Schedules at the back of this manual.

a. Schedule 2: Model BH-1500 (12 segments, erected inside tank diameter = 148’ 0”)
b. Schedule 3: Model BH-1250 (11 segments, erected inside tank diameter = 135’ 8”)
c. Schedule 4: Model BH-1000 (10 segments, erected inside tank diameter = 123’ 47)

NOTE: Each section weighs approximately 6465 pounds and for this reason BHSES recommends that
segment supports are always used during the installation of the tank sections.

6|BHS





BIG
H&LDING

SYSTEMS LTD.

NOTE: At least the first 90 degrees of tank sections should be braced on both
sides until all 90 degrees are fully bolted together even on calm days, and it is
highly recommended that bracing be used on all segments of the tank being erected
as the circle is completed.

19. Adjust the position of each tank section until the bolt holes align on both panels, place the spacer
washers on each side of the two tank sections to be bolted together and insert bolts into one side of a
set of two sections and then place nut on other end of bolt and hand tighten.

20. Complete erection of all tank sections and then perform final tightening of bolts to a torque rating of
250 foot pounds. NOTE: Leave bolts where the candy cane is attached only finger tight until candy
cane is attached and adjusted.

21. Liner Installation:

a. Lower 2 people into the assembled tank with the scissor lift and one of the step ladders. Place
the 11 — 40 mil HDPE strips (2 ft. X 12 ft.) inside the tank. Tape a strip covering each inside
joint ensuring that there is approximately 6 inches of slack in the horizontal direction which
will allow the strip to stay in place with any movement of the tank.

b. Place the 40 mil HDPE strips (3 ft. wide) inside the tank. Tape the strip covering the inside
circumference approximately 18 inches from the bottom of the tank which will allow the strip
to protect the tank liner from being damaged between the tank wall and the compacted ground.
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c. CAREFULLY unroll the tank liner to the inside edge of the assembled tank. Use 2 of the
adjacent liner eyes and ropes with clips and feed the ropes to the scissor lift. Have one person
leave the inside of the tank.

d. [Initially from the crane or the knuckle boom, and later from the scissor lift, pull the liner wall
up and fold the surplus liner over the top of the tank channel. Install the liner clips over the
liner and onto the top tank channel spaced approximately 4 feet apart. The liner clips shall be
installed with the Y2 inch retainer bolt on the outside of the tank wall. As each clip is put in
place, install the retainer bolt on the outside of the tank wall (the clips are designed to be a
friction fit for the liner wall and, if properly installed, won’t damage the liner). GENTLY
adjust the liner bottom to the tank wall to eliminate extra tension from the liner wall on the
clips. Continue around the perimeter of the tank until the liner is fully installed. NOTE:
Should a liner clip accidently be dropped inside the tank, this must be immediately examined
and reported. The likelihood of damage to the bucket liner is high should this occur, so repair
may be required.
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22. Identify the position where the “candy cane” fluid nozzles will be placed. Inside the tank where the
nozzle will be located, place 4-6 layers of geotextile to protect the liner from any accidental impact
from the nozzle assembly.

23. Using the crane, CAREFULLY install the “candy cane” nozzle over the lip of the tank and secure into
place.

24. Install the 8 inch diameter X 10 ft. flexible hose on the inside of the tank connected to the inside
nozzle connection. CAREFULLY place the splash plate inside the tank and secure the flexible hose.

25. Install the supplied digital level sensor to mounting tabs on candy cane and adjust per instructions
supplied by level sensor manufacturer. NOTE: Electric power supply to digital level sensor to be
supplied by customer. All wiring should be done by an experienced/licensed electrician.
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26. Repeat Steps 22 to 23 inclusive for the second “candy cane” nozzle.

27. CAREFULLY inspect the entire tank liner floor and walls for blemishes. The tank liner is specifically
designed with an outside white layer covering the inside black material, which allows for more
obvious appearance of any damage to the upper white layer. Repair and vacuum test any blemishes,
documenting all repairs for future reference.

Insulated Cover Installation:
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28. CAREFULLY place the insulation cover bundles inside the tank. Unwrap the cover casings and
select the edge casings that have slots, and place these casings at the “candy cane” nozzles.

29. Assemble the insulation cover as per the installation map, taking care to ensure that the cover lays
over the 8 inch flexible hoses. Install the ballast tubes along the perimeter of the cover and evenly
spaced elsewhere to ensure the cover will remain in place during windy conditions.

30. CAREFULLY inspect the entire insulation cover and the tank liner walls for blemishes. Repair and
vacuum test any  blemishes, documenting all repairs for  future reference.

31. The tank is now ready to be filled with fluid and be turned over to tank operations. During the filling
process, observe the insulation cover to ensure that the cover does not bind on the nozzles or tank
walls.

PLEASE NOTE: DISMANTLING OF THE STORAGE TANK
FOR TRANSPORT AND USE AT ANOTHER SITE SHOULD BE
ACCOMPLISHED IN THE REVERSE MANNER OF THE
PRECEDING STEPS. ALSO, DO NOT FORGET TO USE THE
SEGMENT SHIPPING SUPPORT THAT WAS SUPPLIED WITH
THE ORIGINAL TANK AS IT WILL HELP PROTECT THE
INTEGRITY OF THE SECTIONS.
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FOR INFORMATION PLEASE CONTACT:

BIG
H&LDING

SYSTEMS LTD.

600, 703 Sixth Avenue Southwest
Calgary, Alberta T2P 0T9
Phone: (403) 930-1433
Website: www.bigholdingsystems.com

THIS SYSTEM IS ENGINEERED & PRODUCED BY
GLOBAL FABRICATION INC., DuBois, PA.
Phone (814) 372-1500

www.globalfabricationinc.com
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SCHEDULE #1

If installing BHS-1250 (which is only 11 segments) you will need to first have on hand Wedge Kit #
BHS-1250 which is a 2.72 degree wedge. This wedge, which comes in 4 sections, is to be bolted to the
edge of the angle iron at one end of the tank section. After this action is performed for each tank segment

you may proceed as above in Step # 8.

273

0.0802

2.72 DEGREE WEDGE LAYOUT 2.72 DEGREE WEDGE LAYOUT
BHS 1250 TANK

0.25 0.25

2.72 DEGREE SPACERS LAYOUT
DETAIL

/4
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If installing BHS-1000 (which is only 10 segments) you will need to first have on hand Wedge Kit #
BHS-1000 which is a 6.00 degree wedge. This wedge, which comes in 4 sections, is to be bolted to the
edge of the angle iron at one end of the tank section. After this action is performed for each tank segment

you may proceed as above in Step # 8.

1 E—ws ——=%] TOP
1 [E_—_—_—=_—__—= UPPER MID
R Rt
- 1 === LOWER MID
1

e

6.00 DEGREE WEDGE LAYQUT 6,00 DEGREE WEDGE LAYOUT 6.00 DEGREE SPACERS LAYOUT
DETAIL DETAIL
BHS 1000 TANK
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SCHEDULE # 2
SEGMENT INSTALLATION PROCESS FOR

GENERATION 3 BH-1500 TANK (12 SEGMENTS, 148 FT DIAMETER)

As reviewed in the Installation Manual, it is recommended that the circumference of the tank wall be
spray painted on the geo-textile base before installation of the panel proceeds. This marking is an
approximate reference for the tank; however, in order to efficiently install the panels and ensure that the
last panel fits properly, we highly recommend that the installer use tape measures and the following
procedure of measuring tank chords after every panel is installed. For the Generation 3 BH-1500 tanks
(12 segments, each with a curved length of 38 ft. 9 inches), the following is the recommended procedure:

1. Select one of the two tank segments that will be used to support the “candy cane” fluid nozzle and
level gauge indicator, and determine where on the perimeter of the tank this is to be located.
Using canvas straps and lifting bar, lift and place this tank segment in the position desired for the
nozzle orientation. Install the support jigs (2 external, 1 internal) on this segment while the
segment is being held by the crane.

2. Select the 2" tank segment that will not be used to support the “candy cane” fluid nozzle and
install lifting straps and spreader bar. Lift and place this 2™ tank segment adjacent to the first tank
segment. Install the support jigs (2 external, 1 internal). Adjust until the top and bottom bolts can
be made up between the segments and adjust until all bolts can be made up. Check the position of
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this 2" tank segment initially with reference to the spray circumference marking and finally by
measuring the distance from the ends of the 1% and 2™ segments, using the inside edge of the tank
wall. The distance (chord) from the inside edge of the segments, measured at the base, shall be
74 feet, 0 inches. Adjust accordingly.

. Select the 3" tank segment that will not be used to support the “candy cane” fluid nozzle and
install lifting straps and spreader bar. Lift and place this 3" tank segment adjacent to the 2" tank
segment. Install the support jigs (2 external, 1 internal). Adjust until the top and bottom bolts can
be made up between the segments and adjust until all bolts can be made up. Check the position of
this 3™ tank segment initially with reference to the spray circumference marking and finally by
measuring the distance from the ends of the 1% and 3™ segments, using the inside edge of the tank
wall. The distance (chord) from the inside edge of the segments, measured at the base, shall be
104 feet, 7 % _inches. Adjust accordingly.

. Select the 4™ tank segment that will be used to support the “candy cane” fluid nozzle (if this is the
plan for the tank) and install lifting straps and spreader bar. Lift and place this 4™ tank segment
adjacent to the 3" tank segment. Install the support jigs (2 external, 1 internal). Adjust until the
top and bottom bolts can be made up between the segments and adjust until all bolts can be made
up. Check the position of this 4™ tank segment initially with reference to the spray circumference
marking and finally by measuring the distance from the ends of the 1 and 4™ segments, using the
inside edge of the tank wall. The distance (chord) from the inside edge of the segments,
measured at the base, shall be 128 feet, 2 inches. Adjust accordingly.

. Select the 5™ tank segment and install lifting straps and spreader bar. Lift and place this 5" tank
segment adjacent to the 4™ tank segment. Install the support jigs (2 external, 1 internal). Adjust
until the top and bottom bolts can be made up between the segments and adjust until all bolts can
be made up. Check the position of this 5" tank segment initially with reference to the spray
circumference marking and finally by measuring the distance from the ends of the 1% and 5"
segments, using the inside edge of the tank wall. The distance (chord) from the inside edge of
the segments, measured at the base, shall be 142 feet, 1 %4 inches. Adjust accordingly.

. Select the 6™ tank segment and install lifting straps and spreader bar. Lift and place this 6" tank
segment adjacent to the 5™ tank segment. Adjust until the top and bottom bolts can be made up
between the segments and adjust until all bolts can be made up. Check the position of this 6™ tank
segment initially with reference to the spray circumference marking and finally by measuring the
distance from the ends of the 1% and 6™ segments, using the inside edge of the tank wall. The
distance (chord) from the inside edge of the segments, measured at the base, shall be 148 feet, 0
inches. Adjust accordingly.
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7.

10.

11.

Select the 7" tank segment and install lifting straps and spreader bar. Lift and place this 7™ tank
segment adjacent to the 6™ tank segment. Adjust until the top and bottom bolts can be made up
between the segments and adjust until all bolts can be made up. Check the position of this 7" tank
segment initially with reference to the spray circumference marking and finally by measuring the
distance from the ends of the 1% and 7" segments, using the inside edge of the tank wall. The
distance (chord) from the inside edge of the segments, measured at the base, shall be 142 feet, 1
Y inches. Adjust accordingly.

Select the 8" tank segment and install lifting straps and spreader bar. Lift and place this 8™ tank
segment adjacent to the 7™ tank segment. Adjust until the top and bottom bolts can be made up
between the segments and adjust until all bolts can be made up. Check the position of this 8" tank
segment initially with reference to the spray circumference marking and finally by measuring the
distance from the ends of the 1% and 8" segments, using the inside edge of the tank wall. The
distance (chord) from the inside edge of the segments, measured at the base, shall be 128 feet, 2
inches. Adjust accordingly.

Select the 9" tank segment and install lifting straps and spreader bar. Lift and place this 9™ tank
segment adjacent to the 8" tank segment. Adjust until the top and bottom bolts can be made up
between the segments and adjust until all bolts can be made up. Check the position of this 9" tank
segment initially with reference to the spray circumference marking and finally by measuring the
distance from the ends of the 1% and 9" segments, using the inside edge of the tank wall. The
distance (chord) from the inside edge of the segments, measured at the base, shall be 104 feet, 7
% _inches. Adjust accordingly.

Select the 10™ tank segment and install lifting straps and spreader bar. Lift and place this 10 tank
segment adjacent to the 9" tank segment. Adjust until the top and bottom bolts can be made up
between the segments and adjust until all bolts can be made up. Check the position of this 10™
tank segment initially with reference to the spray circumference marking and finally by measuring
the distance from the ends of the 1% and 10" segments, using the inside edge of the tank wall. The
distance (chord) from the inside edge of the segments, measured at the base, shall be 74 feet, 0
inches. Adjust accordingly.

Select the 11™ tank segment and install lifting straps and spreader bar. Lift and place this 11™ tank
segment adjacent to the 10™ tank segment. Adjust until the top and bottom bolts can be made up
between the segments and adjust until all bolts can be made up. Check the position of this 11"
tank segment initially with reference to the spray circumference marking and finally by measuring
the distance from the ends of the 1% and 11™ segments, using the inside edge of the tank wall. The
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distance (chord) from the inside edge of the segments, measured at the base, shall be 38 feet, 3
5/8 inches. Adjust accordingly.

12. Select the 12" tank segment and install lifting straps and spreader bar. Lift and place this 12" tank

segment adjacent to the 11" tank segment. Adjust until the top and bottom bolts can be made up
between all segments and adjust until all bolts can be made up.
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SCHEDULE # 3
SEGMENT INSTALLATION PROCESS FOR

GENERATION 3 BH-1250 TANK (11 SEGMENTS, 135.7 FT. DIAMETER)

As reviewed in the Installation Manual, it is recommended that the circumference of the tank wall be
spray painted on the geo-textile base before installation of the panel proceeds. This marking is an
approximate reference for the tank, however, in order to efficiently install the panels and ensure that the
last panel fits properly, we highly recommend that the installer use tape measures and the following
procedure of measuring tank chords after every panel is installed. For the Generation 3 BH-1250 tanks
(11 segments, each with a curved length of 38 ft. 9 inches), the following is the recommended procedure:

1. Select one of the two tank segments that will be used to support the “candy cane” fluid nozzle and
level gauge indicator, and determine where on the perimeter of the tank this is to be located.
Using canvas straps and lifting bar, lift and place this tank segment in the position desired for the
nozzle orientation. Install the support jigs (2 external, 1 internal) on this segment while the
segment is being held by the crane.

L "

#—_‘"
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2. Select the 2™ tank segment that will not be used to support the “candy cane” fluid nozzle and
install wedge kit (2.7 degree, 2 pieces), lifting straps and spreader bar. Lift and place this 2" tank
segment adjacent to the first tank segment. Install the support jigs (2 external, 1 internal). Adjust
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until the top and bottom bolts can be made up between the segments and adjust until all bolts can
be made up. Check the position of this 2" tank segment initially with reference to the spray
circumference marking and finally by measuring the distance from the ends of the 1% and 2"
segments, using the inside edge of the tank wall. The distance (chord) from the inside edge of
the segments, measured at the base, shall be 73 feet, 4 3/8 inches. Adjust accordingly.

. Select the 3" tank segment that will not be used to support the “candy cane” fluid nozzle and
install wedge kit (2.7 degree, 2 pieces), lifting straps and spreader bar. Lift and place this 3" tank
segment adjacent to the 2" tank segment. Install the support jigs (2 external, 1 internal). Adjust
until the top and bottom bolts can be made up between the segments and adjust until all bolts can
be made up. Check the position of this 3 tank segment initially with reference to the spray
circumference marking and finally by measuring the distance from the ends of the 1% and 3"
segments, using the inside edge of the tank wall. The distance (chord) from the inside edge of
the segments, measured at the base, shall be 102 feet, 6 5/8 inches. Adjust accordingly.

. Select the 4™ tank segment that will be used to support the “candy cane” fluid nozzle (if this is the
plan for the tank) and install wedge Kit (2.7 degree, 2 pieces), lifting straps and spreader bar. Lift
and place this 4™ tank segment adjacent to the 3™ tank segment. Install the support jigs (2
external, 1 internal). Adjust until the top and bottom bolts can be made up between the segments
and adjust until all bolts can be made up. Check the position of this 4™ tank segment initially with
reference to the spray circumference marking and finally by measuring the distance from the ends
of the 1% and 4™ segments, using the inside edge of the tank wall. The distance (chord) from the
inside edge of the segments, measured at the base, shall be 123 feet, 5 inches. Adjust
accordingly.

. Select the 5™ tank segment and install wedge kit (2.7 degree, 2 pieces), lifting straps and spreader
bar. Lift and place this 5™ tank segment adjacent to the 4™ tank segment. Install the support jigs
(2 external, 1 internal). Adjust until the top and bottom bolts can be made up between the
segments and adjust until all bolts can be made up. Check the position of this 5™ tank segment
initially with reference to the spray circumference marking and finally by measuring the distance
from the ends of the 1% and 5™ segments, using the inside edge of the tank wall. The distance
(chord) from the inside edge of the segments, measured at the base, shall be 134 feet, 3 5/8
inches. Adjust accordingly.

. Select the 6™ tank segment and install wedge kit (2.7 degree, 2 pieces), lifting straps and spreader
bar. Lift and place this 6™ tank segment adjacent to the 5™ tank segment. Adjust until the top and
bottom bolts can be made up between the segments and adjust until all bolts can be made up.
Check the position of this 6™ tank segment initially with reference to the spray circumference
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10.

marking and finally by measuring the distance from the ends of the 1 and 6™ segments, using the
inside edge of the tank wall. The distance (chord) from the inside edge of the segments,
measured at the base, shall be 134 feet, 3 5/8 inches. Adjust accordingly.

Select the 7™ tank segment and install wedge kit (2.7 degree, 2 pieces), lifting straps and spreader
bar. Lift and place this 7" tank segment adjacent to the 6" tank segment. Adjust until the top and
bottom bolts can be made up between the segments and adjust until all bolts can be made up.
Check the position of this 7" tank segment initially with reference to the spray circumference
marking and finally by measuring the distance from the ends of the 1 and 7™ segments, using the
inside edge of the tank wall. The distance (chord) from the inside edge of the segments,
measured at the base, shall be 123 feet, 5 inches. Adjust accordingly.

Select the 8™ tank segment and install wedge kit (2.7 degree, 2 pieces), lifting straps and spreader
bar. Lift and place this 8" tank segment adjacent to the 7" tank segment. Adjust until the top and
bottom bolts can be made up between the segments and adjust until all bolts can be made up.
Check the position of this 8" tank segment initially with reference to the spray circumference
marking and finally by measuring the distance from the ends of the 1 and 8™ segments, using the
inside edge of the tank wall. The distance (chord) from the inside edge of the segments,
measured at the base, shall be 102 feet, 6 5/8 inches. Adjust accordingly.

Select the 9™ tank segment and install wedge kit (2.7 degree, 2 pieces), lifting straps and spreader
bar. Lift and place this 9" tank segment adjacent to the 8" tank segment. Adjust until the top and
bottom bolts can be made up between the segments and adjust until all bolts can be made up.
Check the position of this 9™ tank segment initially with reference to the spray circumference
marking and finally by measuring the distance from the ends of the 1 and 9™ segments, using the
inside edge of the tank wall. The distance (chord) from the inside edge of the segments,
measured at the base, shall be 73 feet, 4 3/8 inches. Adjust accordingly.

Select the 10™ tank segment and install wedge kit (2.7 degree, 2 pieces), lifting straps and spreader
bar. Lift and place this 10" tank segment adjacent to the 9" tank segment. Adjust until the top
and bottom bolts can be made up between the segments and adjust until all bolts can be made up.
Check the position of this 10" tank segment initially with reference to the spray circumference
marking and finally by measuring the distance from the ends of the 1% and 10" segments, using
the inside edge of the tank wall. The distance (chord) from the inside edge of the segments,
measured at the base, shall be 38 feet, 4 inches. Adjust accordingly.
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11. Select the 11" tank segment and install wedge kit (2.7 degree, 2 pieces), lifting straps and spreader
bar. Lift and place this 11" tank segment adjacent to the 10" tank segment. Adjust until the top
and bottom bolts can be made up between all segments and adjust until all bolts can be made up.
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SCHEDULE # 4
SEGMENT INSTALLATION PROCESS FOR

GENERATION 3 BH-1000 TANK (10 SEGMENTS, 1234 FT. DIAMETER)

As reviewed in the Installation Manual, it is recommended that the circumference of the tank wall be
spray painted on the geo-textile base before installation of the panel proceeds. This marking is an
approximate reference for the tank, however, in order to efficiently install the panels and ensure that the
last panel fits properly, we highly recommend that the installer use tape measures and the following
procedure of measuring tank chords after every panel is installed. For the Generation 3 BH-1000 tanks
(10 segments, each with a curved length of 38 ft. 9 inches), the following is the recommended procedure:

1. Select one of the two tank segments that will be used to support the “candy cane” fluid nozzle and
level gauge indicator, and determine where on the perimeter of the tank this is to be located.
Using canvas straps and lifting bar, lift and place this tank segment in the position desired for the
nozzle orientation. Install the support jigs (2 external, 1 internal) on this segment while the
segment is being held by the crane.

L "

#—_‘1"

2. Select the 2™ tank segment that will not be used to support the “candy cane” fluid nozzle and
install wedge kit (6.0 degree, 2 pieces), lifting straps and spreader bar. Lift and place this 2" tank
segment adjacent to the first tank segment. Install the support jigs (2 external, 1 internal). Adjust
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until the top and bottom bolts can be made up between the segments and adjust until all bolts can
be made up. Check the position of this 2" tank segment initially with reference to the spray
circumference marking and finally by measuring the distance from the ends of the 1% and 2"
segments, using the inside edge of the tank wall. The distance (chord) from the inside edge of
the segments, measured at the base, shall be 72 feet, 6 inches. Adjust accordingly.

. Select the 3" tank segment that will not be used to support the “candy cane” fluid nozzle and
install wedge kit (6.0 degree, 2 pieces), lifting straps and spreader bar. Lift and place this 3" tank
segment adjacent to the 2" tank segment. Install the support jigs (2 external, 1 internal). Adjust
until the top and bottom bolts can be made up between the segments and adjust until all bolts can
be made up. Check the position of this 3 tank segment initially with reference to the spray
circumference marking and finally by measuring the distance from the ends of the 1% and 3"
segments, using the inside edge of the tank wall. The distance (chord) from the inside edge of
the segments, measured at the base, shall be 99 feet, 9 3/8 inches. Adjust accordingly.

. Select the 4™ tank segment that will be used to support the “candy cane” fluid nozzle (if this is the
plan for the tank) and install wedge Kit (6.0 degree, 2 pieces), lifting straps and spreader bar. Lift
and place this 4™ tank segment adjacent to the 3™ tank segment. Install the support jigs (2
external, 1 internal). Adjust until the top and bottom bolts can be made up between the segments
and adjust until all bolts can be made up. Check the position of this 4™ tank segment initially with
reference to the spray circumference marking and finally by measuring the distance from the ends
of the 1% and 4™ segments, using the inside edge of the tank wall. The distance (chord) from the
inside edge of the segments, measured at the base, shall be 117 feet, 3 5/8 inches. Adjust
accordingly.

. Select the 5™ tank segment and install wedge kit (6.0 degree, 2 pieces), lifting straps and spreader
bar. Lift and place this 5™ tank segment adjacent to the 4™ tank segment. Install the support jigs
(2 external, 1 internal). Adjust until the top and bottom bolts can be made up between the
segments and adjust until all bolts can be made up. Check the position of this 5™ tank segment
initially with reference to the spray circumference marking and finally by measuring the distance
from the ends of the 1% and 5™ segments, using the inside edge of the tank wall. The distance
(chord) from the inside edge of the segments, measured at the base, shall be 123 feet, 4 inches.
Adjust accordingly.

. Select the 6™ tank segment and install wedge kit (6.0 degree, 2 pieces), lifting straps and spreader
bar. Lift and place this 6™ tank segment adjacent to the 5™ tank segment. Adjust until the top and
bottom bolts can be made up between the segments and adjust until all bolts can be made up.
Check the position of this 6™ tank segment initially with reference to the spray circumference
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10.

marking and finally by measuring the distance from the ends of the 1 and 6™ segments, using the
inside edge of the tank wall. The distance (chord) from the inside edge of the segments,
measured at the base, shall be 117 feet, 3 5/8 inches. Adjust accordingly.

Select the 7™ tank segment and install wedge kit (6.0 degree, 2 pieces), lifting straps and spreader
bar. Lift and place this 7" tank segment adjacent to the 6" tank segment. Adjust until the top and
bottom bolts can be made up between the segments and adjust until all bolts can be made up.
Check the position of this 7" tank segment initially with reference to the spray circumference
marking and finally by measuring the distance from the ends of the 1 and 7™ segments, using the
inside edge of the tank wall. The distance (chord) from the inside edge of the segments,
measured at the base, shall be 99 feet, 9 3/8 inches. Adjust accordingly.

Select the 8™ tank segment and install wedge kit (6.0 degree, 2 pieces), lifting straps and spreader
bar. Lift and place this 8" tank segment adjacent to the 7" tank segment. Adjust until the top and
bottom bolts can be made up between the segments and adjust until all bolts can be made up.
Check the position of this 8" tank segment initially with reference to the spray circumference
marking and finally by measuring the distance from the ends of the 1 and 8™ segments, using the
inside edge of the tank wall. The distance (chord) from the inside edge of the segments,
measured at the base, shall be 72 feet, 6 inches. Adjust accordingly.

Select the 9™ tank segment and install wedge kit (6.0 degree, 2 pieces), lifting straps and spreader
bar. Lift and place this 9" tank segment adjacent to the 8" tank segment. Adjust until the top and
bottom bolts can be made up between the segments and adjust until all bolts can be made up.
Check the position of this 9™ tank segment initially with reference to the spray circumference
marking and finally by measuring the distance from the ends of the 1 and 9™ segments, using the
inside edge of the tank wall. The distance (chord) from the inside edge of the segments,
measured at the base, shall be 38 feet, 3 5/8 inches. Adjust accordingly.

Select the 10™ tank segment and install wedge kit (2.7 degree, 2 pieces), lifting straps and spreader
bar. Lift and place this 11" tank segment adjacent to the 10" tank segment. Adjust until the top
and bottom bolts can be made up between all segments and adjust until all bolts can be made up.
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INTRODUCTION

This manual provides an overview of the GSE Manufacturing Quality Assurance Program for geomem-
brane products. It is intended for use by GSE’s customers to enhance their understanding of the quality
system under which GSE geomembrane products are manufactured.

COMMITMENT TO QUALITY

GSE is committed to meeting or exceeding customer’s requirements and industry standards. This commit-
ment fo quality is established through a documented quality management system, continuous employee
training, investment in technology and emphasis on process control. GSE has allocated resources to
ensure that this commitment to quality translates into the best products and services for its customers.

MANUFACTURING QUALITY ASSURANCE

GSE has an on-site quality assurance laboratory at each manufacturing facility worldwide. Each facility
has a fully equipped, well staffed, dedicated laboratory with strict guidelines to maintain a high level of
quality and up-to-the-minute results on GSE's finished products.

GSE has a rigorous set of minimum standards and an effective test program to assure compliance has
been established. These procedures and requirements are frequently reviewed and adjusted to assure
compliance with current market demands and/or predetermined project specifications. Also raw materi-
als and process parameters are controlled to provide products complying with GSE’s minimum charac-
teristics and regulatory standards.

MANUFACTURING QUALITY ASSURANCE ORGANIZATION

GSE quality assurance department assures that only products meeting GSE and/or the customer's
requirements are released for shipment. The quality assurance personnel are directly responsible for
monitoring, testing, and providing feedback to the manufacturing department ensuring the production
of the specified product quality. Each member of the quality assurance team must participate in detailed
training that includes factory exposure.

The GSE quality assurance team consists of the manufacturing quality assurance laboratories, engineer-
ing staff and manufacturing personnel. The combination of expertise and experience from these groups
provide GSE with the proper tools to maintain the highest level of product quality and customer service
in the industry.

STAFF & SCHEDULING

The quality assurance laboratories are staffed during any manufacturing run. A continuous communica-
tion link is maintained between the laboratory and manufacturing personnel, maximizing production
efficiency and product quality.

1
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PRODUCT IDENTIFICATION & DOCUMENTATION

A. Roll Numbering
Each roll of geomembrane is assigned a unique roll number. The quality assurance laboratory main-
tains records documenting the raw materials and resulting product quality information.

B. Approval Procedure
Results for each tested roll of product are checked against GSE and/or customer’s specifications for
compliance. The quality assurance laboratory approves those materials that meet both of these
requirements for shipment.

C. Non-Conformance
Material that does not meet GSE’s minimum standards is given a roll number, but is rejected and
separated from the approved material. The rejected material is identified as non-conformaning and
will not be used. Material that meets GSE’s minimum standards, but does not meet a stricter
customer’s specifications will not be allocated to that customer, but will be placed into inventory as
a GSE’s standard material.

D. Documentation
Quality assurance certificates are generated and supplied for each roll of geomembrane product to
include all relevant quality assurance information about the material.

RECORDS RETENTION
GSE maintains reports and/or samples for products produced and sold. Records and/or samples are
maintained according to GSE's standard retention policy as outlined below.

MATERIAL ITEM YEAR
Raw Materials Resin Supplier Test Reports and Certifications >2
GSE Resin Test Reports >2
Resin Sample Retain (Archive) >2
Geomembranes Raw Test Data (in computer database) >5
Quality Control Certificates >5
Sample Retain (approximately one square foot) >5

TESTING CAPABILITIES

GSE maintains high capacity, state-ofthe-art laboratory equipment suitable for performing the proce-
dures listed in Appendixes A-H in Houston, Texas. The quality assurance laboratory is accredited by the
GAI-LAP Program. The appropriate certificates are maintained for review upon request by authorized
parties.

A. Routine Testing

GSE has developed a strict and thorough quality assurance program, which exceeds all industry’s
standards and/or customer’s specifications including GRI GM13, "Test Properties, Testing Frequency

2

This information is provided for reference purposes only and is not intended as a warranty or guarantee. GSE assumes no liability in connection with the use of this information.
Specifications subject to change without notice.

gseworld.com [ S
GSE and other trademarks in this document are registered trademarks of GSE Lining Technology, LLC in the United States and certain foreign countries.

01/81/104 039 YOW





Manufacturing Quality Assurance Manual

Geomembrane Products

and Recommended Warranty for High Density Polyethylene (HDPE) Smooth and Textured Geomem-
branes and GRI GM17 Test Properties, Testing Frequency and Recommended Warranty for Linear
Low Density Polyethylene (LLDPE) Smooth and Textured Geomembranes. The testing program covers
raw materials as shown in Appendix A and the finished goods as shown in Appendixes B-H and is
adhered to by all GSE’s quality assurance laboratories. The laboratory equipment used by GSE
represents the most modern equipment available and meets or exceeds the requirements of all the
test standards used.

B. Other Testing Capabilities
In addition to routine testing, GSE laboratories are equipped to perform a wide variety of other tests
as required for unusual requests or product development. Further, although the GSE's laboratories
are fully equipped and able to perform the most routinely specified tests in the industry, there are
some tests that are more economically performed by a dedicated testing facility. GSE believes
requirements for such testing should be carefully considered and defined in terms of specific design
requirements if they are found to be necessary.

9.0 MATERIAL QUALITY ASSURANCE
GSE has established strict specifications for all raw materials and finished products. Test results must fall
within the acceptable limits of GSE and customer's specifications.

A. Raw Material

GSE uses two types of raw materials in the manufacture of geomembrane products: natural resin and
masterbatch . Natural resin is the base material that is used to make a geomembrane. It contains
stabilizers to prevent degradation from occurring during and after extrusion. Masterbatch is the term
referring to the concentrated carbon black material blended with the natural resin to produce the
finished product. The natural resin and masterbatch are blended at the appropriate ratio at the
manufacturing stage. The masterbatch can contain other additives depending upon the geomem-
brane product to be produced. GSE verifies the properties of each lot of raw material prior to their
utilization.

When natural resin is received, samples are taken and subjected to the tests outlined in Appendix
A. All test data are entered into the computer database and checked for accuracy, consistency and
compliance with GSE’s specifications. The material is not accepted unless all standard test require-
ments are met and the GSE's test values meet the requirements set forth in the raw material specifica-
tions.

Copies of the supplier's certificate of analysis (COA) for each lot of resin utilized in the production
of the materials supplied to a specific project are supplied as standard documentation. In addition,
the GSE's test results for each lot of resin are provided in a separate report upon request. Virgin resin
is normally received in rail car lots. If resin is received by other transport and/or in other quantities,
an equivalent suitable sampling procedure is provided (i.e. not less than one sample per shipment
or one sample for each 50,000 Ib, 23,000 kg).

B. Geomembrane Products
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GSE has implemented a strict and thorough quality assurance program for all geomembrane prod-
ucts. The geomembrane product line can be broken into two primary categories: smooth and
textured products. The tables contain GSE’s minimum properties and test frequencies for all GSE
geomembrane products, such as GSE Green (green surface geomembrane), GSE White (light-
reflective geomembrane) and GSE Conductive (field spark-testable geomembrane) as shown in

Appendixes B-H.

1. On-line Manufacturing Quality Assurance
The quality assurance program for finished product begins during the manufacturing process.
Each manufacturing line is equipped with state-of-the-art monitoring devices that provide feed-
back on the physical quality of the materials being produced. Each geomembrane production
line is equipped with both a thickness gauge and spark-testing device.

a. Thickness Measurement
As geomembrane is being produced, thickness readings are taken continuously over the
length and width of the roll. These data are used to establish the minimum, maximum and
average thickness values for each roll and are verified by thickness testing upon sampling of
the finished goods.

b. Spark Testing
An electrical spark detector is in place on each manufacturing sheet line. This apparatus
provides immediate notification of holes in the finished product. If a hole is detected, an alarm
is triggered and the hole is identified. Rolls containing holes are rejected from standard prod-
uct inventory.

2. Smooth Geomembrane Materials
Smooth geomembrane products available include high density and linear low density polyethyl-

ene materials with 2-3% carbon black. Specialty materials include GSE White, GSE Conductive,
and GSE Green geomembranes.

a. Sampling
Geomembrane rolls are sampled for QA testing according to the frequencies in Appendix B.
An approximate one-foot by roll width sample is cut for quality assurance testing. Test speci-
mens are taken from five positions across the width of the roll. A retain or archive sample
approximately 12 in x 12 in (30 cm x 30 cm) is taken one of the five positions on an alternat-
ing basis from the laboratory sample. The retain is labeled and kept for future reference.

b. Evaluation of Results
All data are entered into a computer database for calculation and comparison to GSE and/or
customer’s specifications. If materials do not meet GSE’s minimum requirements and/or the
customer’s specifications, the manufacturing personnel will appropriately make the adjust-
ments. Only products meeting GSE’s minimums and/or customer’s specifications will be
approved for shipment.
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c. Reporting
Every roll of material has a quality assurance roll certificate or Roll Test Data Report (RTDR).
This report identifies the standards on which the GSE’s approval is based along with the
actual test results demonstrated by the material.

3. Co-extruded Textured Geomembranes
Textured geomembrane is produced utilizing a round die with co-extrusion technology. The
texture is produced in a process in which one or both of the outer layers of a three-layer extrusion
are blended with nitrogen gas. Nitrogen bubbles form in the molten resin and escape upon
exiting the die, creating a rough, textured surface. GSE standard, GSE White, GSE Green, and
GSE Conductive geomembranes are available with co-extruded texturing.

a. Sampling

Geomembrane rolls are sampled for QA testing according to the frequencies in Appendixes
B-H. An approximate one-foot by roll width sample is cut for quality assurance testing. Speci-
mens for testing are taken from five positions across the width of the roll. Specimens for testing
the machine and transverse direction fensile are cut from each of the five positions. A retain
or archive sample approximately 12 in x 12 in (30 cm x 30 cm) is taken from the correspond-
ing transverse direction position from the laboratory sample. The retain is labeled and kept
for future reference. Evaluation of results and reporting practices are the same as for smooth
geomembranes.

C. Third Party Conformance Sampling
Some specifications require independent quality assurance and/or conformance testing. GSE can
provide assistance with the sampling of products by arranging for the conformance samples to be
taken during production. By taking samples during production rather than on-site or after production,
the customer can be assured that the samples are clean and available for conformance testing in @
timely manner.

GSE encourages customers to audit GSE manufacturing and other manufacturing quality assurance
facilities to collect samples and conduct independent conformance testing prior to shipment of mate-
rials.

D. Product Shipping
It is GSE’s policy to ship only products that have been tested and approved. All shipments are pack-
aged according to industry’s standard practices and/or customer’s specifications. Only approved
handling methods are used to move rolls into and out of shipping containers, please see the GSE
Installation Quality Assurance Manual for more details.
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Appendix A: Minimum Testing Frequencies and Properties for GSE Raw Materials

TABLE 1. MINIMUMTESTING FREQUENCIES

Property Test Method® Natural Resin
Density ASTM D 1505 once per rail car compartment
Melt Flow Index ASTM D 1238 (190/2.16) once per rail car compartment
oIT ASTM D 3895 (1 ATM at 200° C) once per resin lot?
Carbon Black Content ASTM D 1603, modified N/A

Carbon Black Dispersion ASTM D 5996 NA

NOTES:

'GSE utilizes test equipment and procedures that enable effective and economical confirmation that the product will conform to specifications
based on the noted procedures. Some fest procedures have been modified for application to geosynthetics. All procedures and values

are subject to change without prior notification.

2OIT for LLDPE/VFPE resin is performed on a representative finished product for each lot of resin rather than on the natural (without carbon

black) resin.

TABLE 2. MINIMUM PROPERTIES FOR GSE RAW MATERIALS
Property Test Method® HDPE LLDPE/VFPE
Density [g/cm’] ASTM D 1505 0.932 0.915
Melt Flow Index [9/10 min] ASTM D 1238 (190/2.16) <10 <10
OIT [minutes] ASTM D 3895 (1 ATM at 200° C) 100 100®
NOTES:

'GSE utilizes test equipment and procedures that enable effective and economical confirmation that the product will conform to specifications
based on the noted procedures. Some test procedures have been modified for application to geosynthetics. All procedures and values

are subject to change without prior notification.

2OIT for LLDPE/VFPE resin is performed on a representative finished product for each lot of resin rather than on the natural (without carbon
black) resin.
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Appendix B: GSE HD Smooth Data Sheet

Product Specifications These product specifications meet or exceed GRI GM13.
TESTED PROPERTY TEST METHOD FREQUENCY MINIMUM AVERAGE VALUE

30 mil 40 mil 60 mil 80 mil 100 mil
Thickness, (minimum average) mil (mm) | ASTM D 5199 every roll 30 (0.75) | 40 (1.00) | 60 (1.50) | 80 (2.00) | 100 (2.50)
Lowest individual reading (-10%) 27 (0.69) | 36 (0.91) | 54 (1.40) | 72 (1.80) | 90 (2.30)
Density, g/cm? ASTM D 1505 200,000 Ib 0.94 0.94 0.94 0.94 0.94
Tensile Properties (each direction) ASTM D 6693, Type IV {20,000 Ib
Strength at Break, Ib/in-width (N/mm) Dumbell, 2 ipm 120 (21) 152 (26) | 243 (42) | 327 (57) | 410 (71)
Strength at Yield, Ib/in-width (N/mm) 66 (11) 84 (14) 132 (23) | 177 (30) | 212 (37)
Elongation at Break, % G.L.2.0in (51 mm) 700 700 700 700 700
Elongation at Yield, % G.L.1.3in (33 mm) 13 13 13 13 13
Tear Resistance, Ib (N) ASTM D 1004 45,000 Ib 21 (93) 28 (124) | 42 (186) | 58 (257 ) | 73 (324)
Puncture Resistance, Ib (N) ASTM D 4833 45,000 Ib 65 (289) | 85(378) | 125 (556) | 160 (711) | 195 (867)
Carbon Black Content, % (Range) ASTM D 1603*/4218 20,000 Ib 2.0-3.0 20-30| 20-3.0 | 20-3.0 | 2.0-3.0
Carbon Black Dispersion ASTM D 5596 45,000 Ib Note™ Note™ Note™ Note™ Note™
Notched Constant Tensile Load, hr ASTM D 5397, Appendix {200,000 Ib 1,000 1,000 1,000 1,000 1,000
Oxidative Induction Time, min ASTM D 3895, 200° C; 200,000 Ib >140 >140 >140 >140 >140

O, Tatm
TYPICAL ROLL DIMENSIONS

Roll Length®, ft (m) 1,120 (341) | 870 (265) | 560 (171) | 430 (131) | 340 (104)
Roll Width®, ft (m) 225 (6.9) |225(6.9)| 22.5(6.9) | 22.5 (6.9) | 22.5 (6.9)
Roll Area, € (m?) 25,200 19,575 | 12,600 | 9,675 7,650

(2,341) (1,819) (1,171) (899) (7171)

NOTES:

e "Dispersion only applies to near spherical agglomerates. 9 of 10 views shall be Category 1 or 2. No more than 1 view from Category 3.

¢ @Roll lengths and widths have a tolerance of + 1%.

e GSE HD is available in rolls weighing approximately 3,900 Ib (1,769 kg).

o All GSE geomembranes have dimensional stability of +2% when tested according to ASTM D 1204 and LTB of <-77° C when tested according to ASTM D 746.
¢ *Modified.
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Appendix B: GSE HD Textured Data Sheet

Product Specifications These product specifications meet or exceed GRI GM13.
TESTED PROPERTY TEST METHOD FREQUENCY MINIMUM AVERAGE VALUE
30 mil 40 mil 60 mil 80 mil 100 mil
Thickness, (minimum average) mil (mm) ASTM D 5994 every roll 30 (0.75) | 40 (1.00) | 60 (1.50) | 80 (2.00) | 100 (2.50)
Lowest individual reading (-10%) 27 (0.69) | 36 (0.91) | 54 (1.40) | 72 (1.80) | 90 (2.30)
Density, g/cm? ASTM D 1505 200,000 Ib 0.94 0.94 0.94 0.94 0.94
Tensile Properties (each direction) ASTM D 6693, Type IV 20,000 Ib
Strength at Break, Ib/in-width (N/mm) Dumbell, 2 ipm 66 (11) 75 (13) | 115 (20) | 155 (27) | 230 (40)
Strength at Yield, Ib/in-width (N/mm) 68 (11) | 90 (15) | 132(23) | 177 (31) | 225 (39)
Elongation at Break, % G.L.2.0in (51 mm) 100 100 100 100 100
Elongation at Yield, % G.L.1.3in (33 mm) 12 12 12 12 12
Tear Resistance, Ib (N) ASTM D 1004 45,000 Ib 24 (106) | 32 (142) | 45 (200) | 60 (266) | 75 (333)
Puncture Resistance, Ib (N) ASTM D 4833 45,000 Ib 65 (289) | 95 (422) | 130 (578)| 160 (711) | 190 (845)
Carbon Black Content, % (Range) ASTM D 1603*/4218 20,000 Ib 20-30| 20-30|20-3.0|20-30| 20-3.0
Carbon Black Dispersion ASTM D 5596 45,000 Ib Note™ | Note™ | Note™ | Note” | Note®
Asperity Height, mil (mm) ASTM D 7466 second roll | 16 (0.40) | 18 (0.45) | 18 (0.45) | 18 (0.45) | 18 (0.45)
Notched Constant Tensile Load®, hr ASTM D 5397, Appendix | 200,000 Ib 1,000 1,000 1,000 1,000 1,000
Oxidative Induction Time, min ASTM D 3895, 200°C; 200,000 Ib >140 >140 >140 >140 >140
O, 1T atm
TYPICAL ROLL DIMENSIONS
Roll Length®, ft (m) Double-Sided Textured 830 (253)| 700 (213) | 520 (158) | 400 (122) | 330 (101)
Single-Sided Textured 840 (256) | 650 (198) | 420 (128) | 320 (98) | 250 (76)
Roll Width®, ft (m) 22.5(6.9)(22.5(6.9) | 22.5 (6.9)| 22.5 (6.9) | 22.5 (6.9)
Roll Area, ft? (m?) Double-Sided Textured 18,675 15,750 11,700 9,000 7,425
(1,735) | (1,463) | (1,087) (836) (690)
Single-Sided Textured 18,900 14,625 9,450 7,200 5,625
(1,755) (1,359) (878) (669) (523)

NOTES:

e "Dispersion only applies to near spherical agglomerates. 9 of 10 views shall be Category 1 or 2. No more than 1 view from Category 3.

e ONCTL for GSE HD Textured is conducted on representative smooth membrane samples.

e BRoll lengths and widths have a tolerance of + 1%.

e GSE HD Textured Double-Sided is available in rolls weighing approximately 4,000 Ib (1,800 kg) and Single-Sided weighing approximately 3,000 Ib (1,360 kg).
e All GSE geomembranes have dimensional stability of +2% when tested according to ASTM D 1204 and LTB of <-77°C when tested according to ASTM D 746.
* *Modified.
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Appendix C: GSE Green Smooth Data Sheet

Product Specifications These product specifications meet or exceed GRI GM13.
TESTED PROPERTY TEST METHOD FREQUENCY MINIMUM AVERAGE VALUE
30 mil 40mil  60mil 80mil 100 mil
Thickness, (minimum average) mil (mm) ASTM D 5199 every roll | 30(0.75) | 40 (1.00) | 60 (1.50) | 80 (2.00) | 100 (2.50)
Lowest individual reading (-10%) 27 (0.69) | 36 (0.91) | 54 (1.40) | 72 (1.80) | 90 (2.30)
Density, g/cm? ASTM D 1505 200,000 Ib 0.94 0.94 0.94 0.94 0.94
Tensile Properties (each direction) ASTM D 6693, Type IV 20,000 Ib
Strength at Break, Ib/in-width (N/mm) Dumbell, 2 ipm 120 (21) | 152 (26) | 243 (42) | 327 (57) | 410 (71)
Strength at Yield, Ib/in-width (N/mm) 66 (11) | 84 (14) | 132(23) | 177 (30) | 212 37)
Elongation at Break, % G.L.2.0in (51 mm) 700 700 700 700 700
Elongation at Yield, % G.L.1.3in (33 mm) 13 13 13 13 13
Tear Resistance, Ib (N) ASTM D 1004 45,000 Ib 21 (93) 28 (124) | 42 (186) | 58 (257) | 73 (324)
Puncture Resistance, Ib (N) ASTM D 4833 45,000 Ib 65 (289) | 85 (378) | 125 (556) | 160 (711)| 195 (867)
Carbon Black Content™, % (Range) ASTM D 1603*/4218 20,000 Ib 20-3.0 | 20-3.0]20-3.0|20-3.0|20-3.0
Carbon Black Dispersion ASTM D 5596 45,000 Ib Note®? Note® | Note® | Note® | Note?
Notched Constant Tensile Load, hr ASTM D 5397, Appendix 200,000 Ib 1,000 1,000 1,000 1,000 1,000
Oxidative Induction Time, min ASTM D 3895, 200°C; 200,000 Ib >140 >140 >140 >140 >140
0O, 1 atm
TYPICAL ROLL DIMENSIONS
Roll Length®, ft (m) 1,120 (341) | 870 (265)| 560 (171) | 430 (131) | 340 (104)
Roll Width®, ft (m) 22.5(6.9) |22.5(6.9)|22.5 (6.9) | 22.5 (6.9) | 22.5 (6.9)
Roll Area, ft* (m?) 25,200 19,575 | 12,600 9,675 7,650

(2,341) (1,819) | (1,171) (899) (711)

NOTES:

* "GSE Green may have an overall ash content greater than 3.0% due to the green layer. These values apply to the black layer only.

¢ Dispersion only applies to near spherical agglomerates. 9 of 10 views shall be Category 1 or 2. No more than 1 view from Category 3.

* ®Roll lengths and widths have a tolerance of + 1%.

e GSE Green is available in rolls weighing approximately 3,900 Ib (1,769 kg).

» All GSE geomembranes have dimensional stability of £2% when tested according to ASTM D 1204 and LTB of <-77°C when tested according to ASTM D 746.
* *Modified.
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Appendix C: GSE Green Textured Data Sheet

Product Specifications These product specifications meet or exceed GRI GM13.
TESTED PROPERTY TEST METHOD FREQUENCY MINIMUM AVERAGE VALUE
30mil  40mil  60mil  80mil 100 mil
Thickness, (minimum average) mil (mm) ASTM D 5994 every roll 30 (0.75) | 40 (1.00) | 60 (1.50) | 80 (2.00) |100 (2.50)
Lowest individual reading (-10%) 27 (0.69) | 36 (0.91) | 54 (1.40) | 72 (1.80) | 90 (2.30)
Density, g/cm? ASTM D 1505 200,000 Ib 0.94 0.94 0.94 0.94 0.94
Tensile Properties (each direction) ASTM D 6693, Type IV | 20,000 Ib
Strength at Break, Ib/in-width (N/mm) Dumbell, 2 ipm 66 (11) 75 (13) | 115 (20) | 155 (27) | 230 (40)
Strength at Yield, Ib/in-width (N/mm) 68 (11) | 90 (15) | 132(23) | 177 (31) | 225 (39)
Elongation at Break, % G.L.2.0in (51 mm) 100 100 100 100 100
Elongation at Yield, % G.L.1.3in (33 mm) 12 12 12 12 12
Tear Resistance, Ib (N) ASTM D 1004 45,000 Ib 24 (106) | 32 (142) | 45 (200) | 60 (266) | 75 (333)
Puncture Resistance, Ib (N) ASTM D 4833 45,000 Ib 65 (289) | 95 (422) 130 (578) | 160 (711) | 190 (845)
Carbon Black Content™, % (Range) ASTM D 1603*/4218 20,000 Ib 2.0-3.0 | 20-3.0 | 2.0-3.0 | 20-3.0|2.0-3.0
Carbon Black Dispersion ASTM D 5596 45,000 Ib Note® | Note® | Note? | Note? | Note®
Asperity Height, mil (mm) ASTM D 7466 second roll | 16 (0.40) | 18 (0.45) | 18 (0.45) | 18 (0.45) | 18 (0.45)
Notched Constant Tensile Load®, hr ASTM D 5397, Appendix | 200,000 Ib 1,000 1,000 1,000 1,000 1,000
Oxidative Induction Time, min ASTM D 3895, 200°C; 200,000 Ib >140 >140 >140 >140 >140
O, 1T atm
TYPICAL ROLL DIMENSIONS
Roll Length®, ft (m) Double-Sided Textured 830 (253)| 700 (213) | 520 (158) | 400 (122) | 330 (101)
Single-Sided Textured 840 (256) | 650 (198) |420 (128) | 320 (98) | 250 (76)
Roll Width®, ft (m) 22.5(6.9)( 22.5 (6.9) | 22.5 (6.9) | 22.5 (6.9) | 22.5 (6.9)
Roll Area, ft2 (m?) Double-Sided Textured 18,675 | 15,750 | 11,700 | 9,000 | 7,425
(1,735) | (1,463) | (1,087) (836) (690)
Single-Sided Textured 18,900 14,625 9,450 7,200 5,625
(1,755) (1,359) (878) (669) (523)

NOTES:

e ("GSE Green Textured may have an overall ash content greater than 3.0% due to the green layer. These values apply to the black layer only.

¢ @Dispersion only applies to near spherical agglomerates. 9 of 10 views shall be Category 1 or 2. No more than 1 view from Category 3.

e ONCTL for Green Textured is conducted on representative smooth membrane samples.

* “Roll lengths and widths have a tolerance of + 1%.

o GSE Green Textured Double-Sided is available in rolls weighing approximately 4,000 Ib (1,800 kg) and Single-Sided weighing approximately 3,000 Ib (1,360 kg).
* All GSE geomembranes have dimensional stability of +2% when tested according to ASTM D 1204 and LTB of <-77°C when tested according to ASTM D 746.

¢ *Modified.
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These product specifications meet or exceed GRI GM13.

Geomembrane Products

TESTED PROPERTY TEST METHOD FREQUENCY MINIMUM AVERAGE VALUE

30 mil 40 mil 60 mil 80 mil 100 mil
Thickness, (minimum average) mil (mm) [ASTM D 5199 every roll 30 (0.75) |40 (1.00) | 60 (1.50) | 80 (2.00) | 100 (2.50)
Lowest individual reading (-10%) 27 (0.69) |36 (0.91) | 54 (1.40) | 72 (1.80) | 90 (2.30)
Density, g/cm? ASTM D 1505 200,000 Ib 0.94 0.94 0.94 0.94 0.94
Tensile Properties (each direction) ASTM D 6693, Type IV 20,000 Ib
Strength at Break, Ib/in-width (N/mm) Dumbell, 2 ipm 120 (21) | 152 (26) | 243 (42) | 327 (57) | 410 (71)
Strength at Yield, Ib/in-width (N/mm) 66 (11) 84 (14) | 132(23) | 177 (30) | 212 (37)
Elongation at Break, % G.L.2.0in (51 mm) 700 700 700 700 700
Elongation at Yield, % G.L.1.3in (33 mm) 13 13 13 13 13
Tear Resistance, Ib (N) ASTM D 1004 45,000 Ib 21(93) | 28 (124) | 42 (186) |58 (257) | 73 (324)
Puncture Resistance, Ib (N) ASTM D 4833 45,000 Ib 65 (289) | 85 (378) | 125 (556) | 160 (711) | 195 (867)
Carbon Black Content®, % (Range) ASTM D 1603*/4218 20,000 Ib 2.0-30 |20-30 | 20-3.0 | 20-3.0 | 20-3.0
Carbon Black Dispersion ASTM D 5596 45,000 Ib Note® Note® Note® Note® Note®
Notched Constant Tensile Load, hr ASTM D 5397, Appendix | 200,000 Ib 1,000 1,000 1,000 1,000 1,000
Oxidative Induction Time, min ASTM D 3895, 200°C; 200,000 Ib >140 >140 >140 >140 >140

0Oy, 1T atm
TYPICAL ROLL DIMENSIONS

Roll Length®, ft (m) 1,120 (341) | 870 (265) | 560 (171) 430 (131) | 340 (104)
Roll Width®, ft (m) 22.5(6.9) 22.5(6.9) |22.5(6.9) |22.5(6.9) | 22.5 (6.9)
Roll Area, ft? (m?) 25,200 19,575 12,600 9,675 7,650

(2,341) (1,819) (1,171) (899) (711)

NOTES:

¢ "GSE White may have an overall ash content greater than 3.0% due to the white layer. These values apply to the black layer only.

* @Dispersion only applies to near spherical agglomerates. 9 of 10 views shall be Category 1 or 2. No more than 1 view from Category 3.
* ORoll lengths and widths have a tolerance of +1%.

¢ GSE White is available in rolls weighing approximately 3,900 Ib (1,769 kg).

 All GSE geomembranes have dimensional stability of +2% when tested according to ASTM D 1204 and LTB of <-77°C when tested according to ASTM D 746.

¢ *Modified.
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Appendix D: GSE White Textured Data Sheet

Product Specifications These product specifications meet or exceed GRI GM13.
TESTED PROPERTY TEST METHOD FREQUENCY MINIMUM AVERAGE VALUE
30mil  40mil  60mil 80mil 100 mil
Thickness, (minimum average) mil (mm) | ASTM D 5994 every roll 30 (0.75) | 40 (1.00) | 60 (1.50) | 80 (2.00) {100 (2.50)
Lowest individual reading (-10%) 27 (0.69) | 36 (0.91) | 54 (1.40) | 72 (1.80) | 90 (2.30)
Density, g/cm? ASTM D 1505 200,000 Ib 0.94 0.94 0.94 0.94 0.94
Tensile Properties (each direction) ASTM D 6693, Type IV 20,000 Ib
Strength at Break, Ib/in-width (N/mm) Dumbell, 2 ipm 66 (11) 75 (13) | 115 (20) | 155 (27) | 230 (40)
Strength at Yield, Ib/in-width (N/mm) 68 (11) 90 (15) | 132(23) | 177 (31) | 225 (39)
Elongation at Break, % G.L.2.0in (51 mm) 100 100 100 100 100
Elongation at Yield, % G.L.1.3in (33 mm) 12 12 12 12 12
Tear Resistance, Ib (N) ASTM D 1004 45,000 Ib 24 (106) | 32 (142) | 45 (200) | 60 (266) | 75 (333)
Puncture Resistance, Ib (N) ASTM D 4833 45,000 Ib 65 (289) | 95 (422) | 130 (578) | 160 (711) | 190 (845)
Carbon Black Content®, % (Range) ASTM D 1603*/4218 20,000 Ib 20-3.020-3.0| 20-3.0 | 20-3.0 | 20-3.0
Carbon Black Dispersion ASTM D 5596 45,000 Ib Note® | Note® | Note® | Note®? | Note®
Asperity Height, mil (mm) ASTM D 7466 second roll 16 (0.40) | 18 (0.45) | 18 (0.45) | 18 (0.45) | 18 (0.45)
Notched Constant Tensile Load®, hr ASTM D 5397, Appendix | 200,000 Ib 1,000 1,000 1,000 1,000 1,000
Oxidative Induction Time, min ASTM D 3895, 200°C; 200,000 Ib >140 >140 >140 >140 >140
O, 1T atm
TYPICAL ROLL DIMENSIONS
Roll Length®, ft (m) Double-Sided Textured 830 (253) | 700 (213) | 520 (158) | 400 (122) | 330 (101)
Single-Sided Textured 840 (256) | 650 (198) | 420 (128) | 320 (98) | 250 (76)
Roll Width®, ft (m) 22.5(6.9) | 22.5 (6.9) | 22.5 (6.9) | 22.5 (6.9) | 22.5 (6.9)
Roll Area, ft2 (m?) Double-Sided Textured 18,675 | 15750 | 11,700 | 9,000 | 7,425
(1,735) (1,463) (1,087) (836) (690)
Single-Sided Textured 18,900 14,625 9,450 7,200 5,625
(1,755) (1,359) (878) (669) (523)

NOTES:

e "GSE White may have an overall ash content greater than 3.0% due to the white layer. These values apply to the black layer only.

* ®Dispersion only applies to near spherical agglomerates. 9 of 10 views shall be Category 1 or 2. No more than 1 view from Category 3.
* ONCTL for GSE White Textured is conducted on representative smooth membrane samples.

* “Roll lengths and widths have a tolerance of + 1%.

o GSE White Textured Double-Sided is available in rolls weighing approximately 4,000 Ib (1,800 kg) and Single-Sided weighing approximately 3,000 Ib (1,360 kg).
¢ All GSE geomembranes have dimensional stability of +2% when tested according to ASTM D 1204 and LTB of <-77°C when tested according to ASTM D 746.
* *Modified.
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Appendix E: GSE Conductive Smooth Data Sheet

Product Specifications These product specifications meet or exceed GRI GM13.

TESTED PROPERTY TEST METHOD FREQUENCY MINIMUM AVERAGE VALUE

40 mil 60 mil 80 mil 100 mil
Thickness, (minimum average) mil (mm) ASTM D 5199 every roll 40 (1.00) | 60 (1.50) | 80 (2.00) | 100 (2.50)
Lowest individual reading (-10%) 36 (0.91) | 54 (1.40) | 72 (1.80) | 90 (2.30)
Density, g/lcm? ASTM D 1505 200,000 Ib 0.94 0.94 0.94 0.94
Tensile Properties (each direction) ASTM D 6693, Type IV | 20,000 Ib
Strength at Break, Ib/in-width (N/mm) Dumbell, 2 ipm 152 (26) | 243 (42) | 327 (57) | 410 (71)
Strength at Yield, Ib/in-width (N/mm) 84 (14) | 132(23) | 177 (30) | 212 (37)
Elongation at Break, % G.L.2.0in (51 mm) 700 700 700 700
Elongation at Yield, % G.L.1.3in (33 mm) 13 13 13 13
Tear Resistance, Ib (N) ASTM D 1004 45,000 Ib 28 (124) | 42 (186) | 58 (257) | 73 (324)
Puncture Resistance, Ib (N) ASTM D 4833 45,000 Ib 85 (378) 125 (556) | 160 (711) | 195 (867)
Carbon Black Content™, % (Range) ASTM D 1603*/4218 20,000 Ib 20-3.0|20-30 | 20-3.0 | 20-3.0
Carbon Black Dispersion ASTM D 5596 45,000 Ib Note® | Note? Note® | Note®
Notched Constant Tensile Load, hr ASTM D 5397, Appendix | 200,000 Ib 1,000 1,000 1,000 1,000
Oxidative Induction Time, min ASTM D 3895, 200°C; 200,000 Ib >140 >140 >140 >140

O3, 1T atm
TYPICAL ROLL DIMENSIONS

Roll Length®, ft (m) 870 (265) | 560 (171) | 430 (131) | 340 (104)
Roll Width®), ft (m) 22.5(6.9)|22.5 (6.9) | 22.5 (6.9) | 22.5 (6.9)
Roll Area, f£2 (m?) 19,575 | 12,600 | 9,675 7,650

(1,819) (1,171) (899) (7171)

NOTES:

* ("GSE Conductive may have an overall ash content greater than 3.0%. These values apply to the non-conductive black layers.

* UDispersion only applies to near spherical agglomerates. 9 of 10 views shall be Category 1 or 2. No more than 1 view from Category 3.

e ©Roll lengths and widths have a tolerance of + 1%.

® GSE Conductive is available in rolls weighing approximately 3,900 Ib (1,769 kg).
e All GSE geomembranes have dimensional stability of +2% when tested according to ASTM D 1204 and LTB of <-77°C when tested according to ASTM D 746.
* *Modified.
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Manufacturing Quality Assurance Manual

Geomembrane Products

Appendix E: GSE Conductive Textured (Single-Sided) Data Sheet

Product Specifications

These product specifications meet or exceed GRI GM13.

TESTED PROPERTY TEST METHOD FREQUENCY MINIMUM AVERAGE VALUE

40 mil 60mil  80mil 100 mil
Thickness, (minimum average) mil (mm) ASTM D 5994 every roll 40 (1.00) | 60 (1.50) | 80 (2.00) |100 (2.50)
Lowest individual reading (-10%) 36 (0.91) | 54 (1.40) | 72 (1.80) | 90 (2.30)
Density, g/cm? ASTM D 1505 200,000 Ib 0.94 0.94 0.94 0.94
Tensile Properties (each direction) ASTM D 6693, Type IV 20,000 Ib
Strength at Break, Ib/in-width (N/mm) Dumbell, 2 ipm 75 (13) | 115(20) | 155 (27) | 230 (40)
Strength at Yield, Ib/in-width (N/mm) 90 (15) | 132(23) | 177 (31) | 225 (39)
Elongation at Break, % G.L.2.0in (51 mm) 100 100 100 100
Elongation at Yield, % G.L.1.3in (33 mm) 12 12 12 12
Tear Resistance, Ib (N) ASTM D 1004 45,000 Ib 32 (142) | 45 (200) | 60 (266) | 75 (333)
Puncture Resistance, Ib (N) ASTM D 4833 45,000 Ib 95 (422) | 130 (578) | 160 (711) | 190 (845)
Carbon Black Content®, % (Range) ASTM D 1603*/4218 20,000 Ib 2.0-3.0 | 20-3.0 | 2.0-3.0 | 2.0-3.0
Carbon Black Dispersion ASTM D 5596 45,000 Ib Note® | Note® | Note? | Note?
Asperity Height, mil (mm) ASTM D 7466 second roll 18 (0.45) | 18 (0.45) | 18 (0.45) | 18 (0.45)
Notched Constant Tensile Load®, hr ASTM D 5397, Appendix | 200,000 Ib 1,000 1,000 1,000 1,000
Oxidative Induction Time, min ASTM D 3895, 200°C; 200,000 Ib >140 >140 >140 >140

O, 1T atm
TYPICAL ROLL DIMENSIONS

Roll Length®, ft (m) 650 (198) | 420 (128) | 320 (98) | 250 (76)
Roll Width®, ft (m) 22.5(6.9) | 22.5 (6.9) | 22.5 (6.9) |22.5 (6.9)
Roll Area, ft?, (m?), ft 14,625 9,450 7,200 5,625

(1,359) (878) (669) (523)

NOTES:

o ('GSE Conductive Textured may have an overall ash content greater than 3.0%. These values apply to the non-conductive black layers.

¢ @Dispersion only applies to near spherical agglomerates. 9 of 10 views shall be Category 1 or 2. No more than 1 view from Category 3.

* ONCTL for GSE Conductive Textured is conducted on representative smooth membrane samples.

* “Roll lengths and widths have a tolerance of + 1%.

¢ GSE Conductive Textured Single-Sided is available in rolls weighing approximately 3,000 Ib (1,360 kg).
¢ All GSE geomembranes have dimensional stability of +2% when tested according to ASTM D 1204 and LTB of <-77°C when tested according to ASTM D 746.

¢ *Modified.
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Manufacturing Quality Assurance Manual

Geomembrane Products

Product Specifications

Appendix F: GSE Conductive White Smooth Data Sheet

These product specifications meet or exceed GRI GM13.

TESTED PROPERTY TEST METHOD FREQUENCY MINIMUM AVERAGE VALUE

40 mil 60 mil 80 mil 100 mil
Thickness, (minimum average) mil (mm) ASTM D 5199 every roll 40 (1.00) | 60 (1.50) | 80 (2.00) | 100 (2.50)
Lowest individual reading (-10%) 36 (0.91) | 54 (1.40) | 72 (1.80) | 90 (2.30)
Density, g/cm? ASTM D 1505 200,000 Ib 0.94 0.94 0.94 0.94
Tensile Properties (each direction) ASTM D 6693, Type IV 20,000 Ib
Strength at Break, Ib/in-width (N/mm) Dumbell, 2 ipm 152 (26) | 243 (42) | 327 (57) | 410 (71)
Strength at Yield, Ib/in-width (N/mm) 84 (14) 132(23) | 177 (30) | 212 (37)
Elongation at Break, % G.L.2.0in (51 mm) 700 700 700 700
Elongation at Yield, % G.L.1.3in (33 mm) 13 13 13 13
Tear Resistance, Ib (N) ASTM D 1004 45,000 Ib 28 (124) | 42 (186) | 58 (257) | 73 (324)
Puncture Resistance, Ib (N) ASTM D 4833 45,000 Ib 85 (378) | 125 (556) | 160 (711) | 195 (867)
Carbon Black Content™, % (Range) ASTM D 1603*/4218 20,000 Ib 2.0-3.0 | 2.0-3.0 | 2.0-3.0 | 2.0-3.0
Carbon Black Dispersion ASTM D 5596 45,000 Ib Note® Note® Note® Note®
Notched Constant Tensile Load, hr ASTM D 5397, Appendix |200,000 Ib 1,000 1,000 1,000 1,000
Oxidative Induction Time, min ASTM D 3895, 200°C; 200,000 Ib >140 >140 >140 >140

O, 1Tatm
TYPICAL ROLL DIMENSIONS

Roll Length®, ft (m) 870 (265) | 560 (171) | 430 (131) | 340 (104)
Roll Width®, ft (m) 22.5(6.9) | 22.5(6.9) | 22.5(6.9) | 22.5 (6.9)
Roll Area, ft* (m?) 19,575 12,600 9,675 7,650

(1,819) (1,171) (899) (711)

NOTES:

o 'GSE Conductive White may have an overall ash content greater than 3.0% due to the white and conductive outer layers. These values apply to the non-conductive

black layers.

¢ ®Dispersion only applies to near spherical agglomerates. 9 of 10 views shall be Category 1 or 2. No more than 1 view from Category 3.
* ORoll lengths and widths have a tolerance of + 1%.

* GSE Conductive White is available in rolls weighing approximately 3,900 Ib (1,769 kg).
¢ All GSE geomembranes have dimensional stability of +2% when tested according to ASTM D 1204 and LTB of <-77°C when tested according to ASTM D 746.

¢ *Modified.
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Manufacturing Quality Assurance Manual

Geomembrane Products

Appendix F: GSE Conductive White Textured (Single-Sided) Data Sheet

Product Specifications

These product specifications meet or exceed GRI GM13.

TESTED PROPERTY TEST METHOD FREQUENCY  MINIMUM AVERAGE VALUE

40 mil 60 mil 80 mil 100 mil
Thickness, (minimum average) mil (mm) ASTM D 5994 every roll 40 (1.00) | 60 (1.50) | 80 (2.00) [100 (2.50)
Lowest individual reading (-10%) 36 (0.91) | 54 (1.40) | 72 (1.80) | 90 (2.30)
Density, g/cm? ASTM D 1505 200,000 Ib 0.94 0.94 0.94 0.94
Tensile Properties (each direction) ASTM D 6693, Type IV 20,000 Ib
Strength at Break, Ib/in-width (N/mm) Dumbell, 2 ipm 75 (13) | 115 (20) | 155 (27) | 230 (40)
Strength at Yield, Ib/in-width (N/mm) 90 (15) | 132(23) | 177 (31) | 225 (39)
Elongation at Break, % G.L.2.0in (51 mm) 100 100 100 100
Elongation at Yield, % G.L.1.3in (33 mm) 12 12 12 12
Tear Resistance, Ib (N) ASTM D 1004 45,000 Ib 32 (142) | 45 (200) | 60 (266) | 75 (333)
Puncture Resistance, Ib (N) ASTM D 4833 45,000 Ib 95 (422) | 130 (578) | 160 (711) | 190 (845)
Carbon Black Content®, % (Range) ASTM D 1603*/4218 20,000 Ib 2.0-3.0 | 20-3.0 | 2.0-3.0 | 20-3.0
Carbon Black Dispersion ASTM D 5596 45,000 Ib Note® | Note® | Note?® | Note?
Asperity Height, mil (mm) ASTM D 7466 second roll 18 (0.45) | 18 (0.45) | 18 (0.45) | 18 (0.45)
Notched Constant Tensile Load®, hr ASTM D 5397, Appendix | 200,000 Ib 1,000 1,000 1,000 1,000
Oxidative Induction Time, min ASTM D 3895, 200°C; 200,000 Ib >140 >140 >140 >140

0O, T atm
TYPICAL ROLL DIMENSIONS

Roll Length®, ft (m) 650 (198) [ 420 (128) | 320 (98) | 250 (76)
Roll Width®, ft (m) 22.5(6.9) |22.5 (6.9) | 22.5 (6.9) | 22.5 (6.9)
Roll Area, ft?, (m?), ft 14,625 9,450 7,200 5,625

(1,359) (878) (669) (523)

NOTES:

e ("GSE Conductive White Textured may have an overall ash content greater than 3.0% due to the white and conductive outer layers. These values apply to the

non-conductive black layers.

» UDispersion only applies to near spherical agglomerates. 9 of 10 views shall be Category 1 or 2. No more than 1 view from Category 3.

® ONCTL for GSE Conductive White Textured is conducted on representative smooth membrane samples.

¢ “Roll lengths and widths have a tolerance of + 1%.
® GSE Conductive White Textured Single-Sided is available in rolls weighing approximately 3,000 Ib (1,360 kg).

* All GSE geomembranes have dimensional stability of +2% when tested according to ASTM D 1204 and LTB of <-77°C when tested according to ASTM D 746.

¢ *Modified.
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Appendix G: GSE UltraFlex Smooth Data Sheet

These product specifications meet or exceed GRI GM17.

TESTED PROPERTY TEST METHOD FREQUENCY MINIMUM AVERAGE VALUE
40 mil 60 mil 80 mil 100 mil
Thickness, (minimum average) mil (mm) ASTM D 5199 every roll | 40 (1.00) | 60 (1.50) | 80 (2.00) | 100 (2.50)
Lowest individual reading (-10%) 36 (0.91) | 54 (1.40) | 72 (1.80) | 90 (2.28)
Density, g/cm? ASTM D 1505 200,000 Ib 0.92 0.92 0.92 0.92
Tensile Properties (each direction) ASTM D 6693, Type IV | 20,000 Ib
Strength at Break, Ib/in-width (N/mm) Dumbell, 2 ipm 170 (29) | 240 (42) | 320 (56) | 380 (66)
Elongation at Break, % G.L.2.0in (51T mm) 800 800 800 800
Tear Resistance, Ib (N) ASTM D 1004 45,000 Ib 22(97) | 33 (146) | 44 (195) | 55 (244)
Puncture Resistance, Ib (N) ASTM D 4833 45,000 Ib 70 (311) | 100 (444) | 130 (578) | 155 (689)
Carbon Black Content, % (Range) ASTM D 1603*/4218 20,000 Ib 2.0-3.0 | 2.0-3.0 2.0-3.0 2.0-3.0
Carbon Black Dispersion ASTM D 5596 45,000 Ib Note™ | Note™ | Note™ Note™
Oxidative Induction Time, min ASTM D 3895, 200° C; 200,000 Ib >140 >140 >140 >140
O2, 1Tatm
TYPICAL ROLL DIMENSIONS
Roll Length®, ft (m) 870 (265)| 560 (171) | 430 (131) | 340 (103)
Roll Width®, ft (m) 22.5(6.9)| 22.5 (6.9) | 22.5 (6.9) | 22.5 (6.9)
Roll Area, ft2 (m?) 19,575 | 12,600 | 9,675 7,650
(1,819) (1,171) (899) (710)

NOTES:

e Dispersion only applies to near spherical agglomerates. 9 of 10 views shall be Category 1 or 2. No more than 1 view from Category 3.

* @Roll lengths and widths have a tolerance of +1%.

o GSE UltraFlex is available in rolls weighing approximately 3,900 Ib (1,769 kg).
* All GSE geomembranes have dimensional stability of 2% when tested according to ASTM D 1204 and LTB of <-77°C when tested according to ASTM D 746.

¢ *Modified.
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Appendix G: GSE UltraFlex Textured Data Sheet

Product Specifications These product specifications meet or exceed GRI GM17.
TESTED PROPERTY TEST METHOD FREQUENCY  MINIMUM AVERAGE VALUE
40 mil 60 mil 80 mil 100 mil
Thickness, (minimum average) mil (mm) ASTM D 5994 every roll 40 (1.00) 60 (1.50) 80 (2.00) 100 (2.50)
Lowest individual reading (-10%) 36 (0.91) 54 (1.40) 72 (1.80) | 90 (2.28)
Density, g/cm? ASTM D 1505 200,000 Ib 0.92 0.92 0.92 0.92
Tensile Properties (each direction) ASTM D 6693, Type IV 20,000 Ib
Strength at Break, Ib/in-width (N/mm) Dumbell, 2 ipm 115 (20) 168 (29) 224 (39) 270 (47)
Elongation at Break, % G.L.2.0in (51 mm) 500 500 500 500
Tear Resistance, Ib (N) ASTM D 1004 45,000 Ib 25 (111) 38 (169) 50 (222) 60 (266)
Puncture Resistance, Ib (N) ASTM D 4833 45,000 Ib 65 (289) 95 (422) 125 (556) | 140 (622)
Carbon Black Content, % (Range) ASTM D 1603*/4218 20,000 Ib 2.0-3.0 2.0-3.0 2.0-3.0 2.0-3.0
Carbon Black Dispersion ASTM D 5596 45,000 Ib Note® Note®™ Note®™ Note®™
Asperity Height, mil (mm) ASTM D 7466 second roll 18 (0.45) 18 (0.45) 18 (0.45) 18 (0.45)
Oxidative Induction Time, min ASTM D 3895, 200° C; 200,000 Ib >140 >140 >140 >140
0O, 1 atm
TYPICAL ROLL DIMENSIONS
Roll Length®, ft (m) Double-Sided Textured 700 (213) 520 (158) 400 (122) | 330 (100)
Single-Sided Textured 650 (198) 420 (128) 320 (98) 250 (76)
Roll Width®, ft (m) 22.5(6.9) 22.5(6.9) 22.5(6.9) | 225 (6.9)
Roll Area, ft> (m?) Double-Sided Textured 15,750 11,700 9,000 7,425
(1,463) (1,087) (836) (689)
Single-Sided Textured 14,625 9,450 7,200 5,625
(1,359) (878) (669) (522)
NOTES:

* "Dispersion only applies to near spherical agglomerates. 9 of 10 views shall be Category 1 or 2. No more than 1 view from Category 3.

e 2Roll lengths and widths have a tolerance of +1%.

e GSE UltraFlex Textured Double-Sided is available in rolls weighing approximately 4,000 Ib (1,800 kg) and Single-Sided weighing approximately 3,000 Ib (1,360 kg).
 All GSE geomembranes have dimensional stability of +2% when tested according to ASTM D 1204 and LTB of <-77°C when tested according to ASTM D 746.

¢ *Modified.
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Appendix H: GSE UltraFlex White Smooth Data Sheet

Product Specifications These product specifications meet or exceed GRI GM17.
TESTED PROPERTY TEST METHOD FREQUENCY MINIMUM AVERAGE VALUE

40 mil 60 mil 80 mil 100 mil
Thickness, (minimum average) mil (mm) ASTM D 5199 every roll 40 (1.00) | 60 (1.50) | 80 (2.00) | 100 (2.50)
Lowest individual reading (-10%) 36 (0.91) | 54 (1.40) | 72 (1.80) | 90 (2.28)
Density, g/cm? ASTM D 1505 200,000 Ib 0.92 0.92 0.92 0.92
Tensile Properties (each direction) ASTM D 6693, Type IV | 20,000 Ib
Strength at Break, Ib/in-width (N/mm) Dumbell, 2 ipm 170 (29) | 240 (42) | 320 (56) | 380 (66)
Elongation at Break, % G.L.2.0in (51 mm) 800 800 800 800
Tear Resistance, Ib (N) ASTM D 1004 45,000 Ib 22(97) | 33(146) | 44 (195) | 55 (244)
Puncture Resistance, Ib (N) ASTM D 4833 45,000 Ib 70 (311) | 100 (444) | 130 (578) | 155 (689)
Carbon Black Content®, % (Range) ASTM D 1603*/4218 20,000 Ib 2.0-3.0 2.0-3.0 2.0-3.0 2.0-3.0
Carbon Black Dispersion ASTM D 5596 45,000 Ib Note® Note® Note® Note®
Oxidative Induction Time, min ASTM D 3895, 200° C; 200,000 Ib >140 >140 >140 >140

O:, T atm
TYPICAL ROLL DIMENSIONS

Roll Length®, ft (m) 870 (265) | 560 (171) | 430 (131) | 340 (103)
Roll Width®, ft (m) 22.5(6.9) | 22.5(6.9) | 22.5 (6.9) | 22.5 (6.9)
Roll Area, ft2 (m?) 19,575 | 12,600 9,675 7,650

(1,819) (1,171) (899) (710)

NOTES:

o ("GSE UltraFlex White may have an overall ash content greater than 3.0% due to the white layer. These values apply to the black layer only.
e @Dispersion only applies to near spherical agglomerates. 9 of 10 views shall be Category 1 or 2. No more than 1 view from Category 3.

* BRoll lengths and widths have a tolerance of +1%.

o GSE UltraFlex White is available in rolls weighing approximately 3,900 Ib (1,769 kg).
e All GSE geomembranes have dimensional stability of +2% when tested according to ASTM D 1204 and LTB of <-77°C when tested according to ASTM D 746.
* *Modified.
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Appendix H: GSE UltraFlex White Textured Data Sheet

These product specifications meet or exceed GRI GM17.

TESTED PROPERTY TEST METHOD FREQUENCY MINIMUM AVERAGE VALUE
40 mil 60 mil 80 mil 100 mil

Thickness, (minimum average) mil (mm) | ASTM D 5994 every roll 40 (1.00) 60 (1.50) 80 (2.00) | 100 (2.50)
Lowest individual reading (-10%) 36 (0.91) 54 (1.40) 72 (1.80) 90 (2.28)
Density, g/cm? ASTM D 1505 200,000 Ib 0.92 0.92 0.92 0.92
Tensile Properties (each direction) ASTM D 6693, Type IV | 20,000 Ib
Strength at Break, Ib/in-width (N/mm) Dumbell, 2 ipm 115 (20) 168 (29) 224 (39) 270 (47)
Elongation at Break, % G.L.2.0in (51 mm) 500 500 500 500
Tear Resistance, Ib (N) ASTM D 1004 45,000 Ib 25 (111) 38 (169) 50 (222) 60 (266)
Puncture Resistance, Ib (N) ASTM D 4833 45,000 Ib 65 (289) 95 (422) 125 (556) | 140 (622)
Carbon Black Content™, % (Range) ASTM D 1603*/4218 20,000 Ib 2.0-3.0 2.0-3.0 2.0-3.0 2.0-3.0
Carbon Black Dispersion ASTM D 5596 45,000 Ib Note® Note® Note® Note®
Asperity Height, mil (mm) ASTM D 7466 second roll 18 (0.45) 18 (0.45) 18 (0.45) 18 (0.45)
Oxidative Induction Time, min ASTM D 3895, 200° C; 200,000 Ib >140 >140 >140 >140

O, T atm

TYPICAL ROLL DIMENSIONS

Roll Length®, ft (m) Double-Sided Textured 700 (213) 520 (158) 400 (122) | 330 (100)

Single-Sided Textured 650 (198) 420 (128) 320 (98) 250 (76)
Roll Width®, ft (m) 22.5 (6.9) 22.5 (6.9) 22.5(6.9) | 22.5(6.9)
Roll Area, ft> (m?) Double-Sided Textured 15,750 (1,463) |11,700 (1,087) | 9,000 (836) | 7,425 (689)

Single-Sided Textured 14,625 (1,359) | 9,450 (878) | 7,200 (669) | 5,625 (522)

NOTES:

e ("GSE UltraFlex White Textured may have an overall ash content greater than 3.0% due to the white layer. These values apply to the black layer only.

e 2Dispersion only applies to near spherical agglomerates. 9 of 10 views shall be Category 1 or 2. No more than 1 view from Category 3.

* URoll lengths and widths have a tolerance of +1%.

e GSE UltraFlex White Textured Double-Sided is available in rolls weighing approximately 4,000 Ib (1,800 kg) and Single-Sided weighing approximately 3,000 Ib

(1,360 kg).

e All GSE geomembranes have dimensional stability of +2% when tested according to ASTM D 1204 and LTB of <-77°C when tested according to ASTM D 746.

e *Modified.
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S 1111 \
FORM .
4 | ra d 0 [ 1\) Gj OF ES
Rov 12105 02542228 .1 Commission RE
1120 Lincoln Straet, Sulte 801, Denver, Coforado 80203 Phone; (303)894-2100 Fax:{303)894-2109
SUNDRY NOTICE CEIVED
Submitoriginal plus one copy. This form Is to be used for general, teshnical and environmental sundry Information. For M A R 2
proposed or completed operations, describe in full on Technlcal Information Page (Page 2 of this form.) Identlfy well or 9 20 12
other facllity by AP1 Numberor by OGCG Facillty ID. Operator shall send an Inforrational copy of all sundry notices for
wells located In High Density Areas to the Local Government Designee (Rule 603b.} I&G CC
1. OGCC Operator Number: 96850 4, Contact Narne T
2. Name of Operator: Willams Production RMT Company LLC Howard Harris Comptets iie Atachment
3. Address: 1001 17th Street, Suits 1200 Phone: (303) 606-4086
City: Denver State: CO Zip:80202 Fax: (303) 629-8268 OP 0GCC
5. APINumber . ~G503TFERFG— OGCC Facility ID Nurber Z35593 Survey Plat
6. WellFacllity Name: Federal 7. Well/Facility Number  'RG 12-14-208 Well Pad Directional Survey
8. Location (QfrQtr, Sec, Twp, Rng, Meridian): SWNW SEC. 14 T2S5-R98W 6TH PM | |Surface Eqpmt Diagram
9. County: Rio Blanco 10. Field Nama: Sulphur Cresk Technical Info Page X
11. Federal, Indian or State Lease Number: COC66586 Other X
General Notice
DCHANGE OF LOCATICN: Attach New Survey Plat (a changs of surface girfqlr is substantive and requires a new permit)

FELFWL

Change of Surface Footage from Exterior Section Lines:

Change of Surface Footage o Exterlor Section Lines:

Changs of Bottomhele Foolage from Exterior Section Linas:

Changa of Bottomhole Footage to Exterior Section Lines:
Bottomhole location Qir/Qiir, Sec, Twp, Rng, Mer

I |
I (N
[ 1 [ | |
[ 1 [ | |

attach dirgctional survey

Latitude Distance to nearest property line Distance to nearest bidg, public rd, utility or RR

Longitude Distance fo nearest lease line Is location in a High Density Area (rule 603b)? YesINol
Ground Elevation Distance to nearest well same formation Surface owner consultation date:

GPS DATA:

Date of Measurement PDOP Reading Instrument Operator's Name
[_]cHANGE SPACING UNIT [ Iremove from surface bond

Formation Formation Code  Spacing order number Unit Agreage Unit configuration Signed surface use agresment attached

I | | I I |
[ ]cHANGE OF OPERATOR (prior to drilling): [JeHanGE WELL NAME NUMBER
Eftective Date: From;

Piugging Bond: [ ] Blanket ] Individual To:

. Effective Date:

[_]ABANDONED LOCATION:
Was location ever built? D Yes l:' No

I:I Yes I:I No

[ ]NOTICE OF CONTINUED SHUT IN STATUS
Date well shut in or temporarily abandoned:

Is site raady for Inspection? Has Production Equipment been removed from site? |___| Yes

r_—lNo

Date Ready for Inspection;

MIT required if shut in longer than two years. Date of last MIT

[]sPup pAte:

[]REQUEST FOR CONFIDENTIAL STATUS 5 mos from dae casng et

Method used Cementing tool setting/perf dapth

[] SUBSEQUENT REPORT OF STAGE, SQUEEZE OR REMEDIAL CEMENT WORK

*submit chl and cement job summaries

Cement volumes Cement bottom Dats

Cement top

I

I:IRECLAMATION: Attach technical page describing final reclamation procedures per Rule 1004,
Final reclamation will commence on approximately D Final reclamation is completed and site Is ready for Inspection.

Technical Engineering/Environmental Notice

I')E:INolice of Intent

Approximate Start Date: 4112

[ JReport of Work Dane
Bate Work Completed:

Detalis of work must be described in full on Technisal Information Page (Page 2 must be submitted.)

Dlnlenl to Recomplete {submit form 2)

|:|Change Drilling Plans
DGross Interval Changed?
DCasIng.’Cementing Program Change

Dﬂequest to Vent or Flare

Dﬂepair Well

DRuIe 502 variance requested
EOthar: Set Large Frac Tank

I:lE&P Waste Disposal

[ Jeneicial Reuse of £8P Weaste

DStatus Update/Change of Remediation Plans
for Spills and Releases

fo the bast of my knowledge, true, correct and complate.

Dale'j/Z' 7 // < Emait HowardHaris@Willams.com

4

Print Name: Howard Hagg

| hereby certify that the statepents made In { z
Signed: ‘ /
- g

e

S, Regulatory Specialist

Date: Yﬂ 3' 2

Plercs Ses- ATTACS0 CondiTio~ds o #PffolieL.





Page 2

A TECHNICAL INFORMATION PAGE FOR 0GCC USE ONLY
ECEIVED
OGCC Operator Number: 96850 AP| Number: 3553 DA MAR 2 9 2012
Name of Operator: _ Williams Production RMT Company LLC OGCC Facility ID #
Well/Facility Name: ___Federal Well/Fagcility Number: RG@Z—M-ZQ COGCC
Location (QtrQtr, Sec, Twp, Rng, Meridian): SWNW 14-T2S-R98W

completed. This form shall be fransmitted within 30 days of work complated as a "subsequent” report and must accompany F

This form is to be complsted whenever a Sundry Notice is submitted requiring detailed report of work to be performed or -
or
4, page 1.

o AoOn e

DESCRIBE_PROPOSED OR COMPLETED OPERATIONS

Federal RG 12-14-298 Pad:

WPX Energy has received authorization from the BLM to construct and operate two large water tanks on the
subject pad for the purpose of collecting, storing and staging completions water. Please see attached well pad design and
approved sundry notice from the BLM authorizing construction and operation of this tank. Construction on one of the tanks
is scheduled for April / May of 2012. The second tank is a contingency tank and will be constructed if and when it becomes
necessary for well completion and production.

The subject well pad has been constructed, and conductors have been set, however no wells have been drilled due
to changes in the drilling schedule. The pad is currently scheduled for March of 2013.

A Delineated Perimeter Berm will be constructed around the edge of the pad (as shown in attachment) to provide
secondary containment for the water tank(s). As there are no producing wells on this location, no additional measures are
needed to protect the wellheads. For additional safety, the subject tank(s) will be constructed with a leak detection system,
which will be utilized as long as the tank(s) are in operation (see attached for additional detail).

Because the majority of the subject well pad is needed for secondary containment, and is therefore essential to the
operation of the water tank(s), interim reclamation will not occur within 12 months of the last completions event as required
by COGCC Rule 1003 b, Once subsequent operations cease and the water tank(s) are removed from the pad, intetim
reclamation will proceed as required by the Ruie.

9@’2 kice sofPlewrentin (WfpmaTion) TRV c,[zg?{.,—a__






Sundry Notice Document #254228 CONDITIONS OF APPROVAL
Williams Production RMT Company LLC

Facility ID 335993, Federal RGU 12-14-298

1. Operator shall provide 48-hour advance notice of construction to the COGCC via Form 42
submittal.

2. Operator will implement measures to ensure that adequate separation of hydrocarbons from
the influent occurs to prevent accumulation of il on the surface of stored completions fluids.

3. Nooil is permitted on the surface of completions fluids.

4. Operator shall construct, operate and maintain tank(s) in accordance with manufacturer
specifications and requirements, as provided and referenced in data submitted with and
subsequent to this Form 4. .

5. Qperator shall stabilize exposed soils and slopes as an interim measure during operation of
tanks.

6. Operator shall conduct interim reclamation of location within 3 months of tank removal.
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VIS TN RG 12-14-298
* Aboveground Tank 5
(Capacity 35,700 bbls)

'Ino producing wells

on this pad

Feature

Tank Shell Capacity
Precipitation (+10%)

Total Secondary

A Containment Required
(Largest Tank)

Delineated Secondary
«|Containment with 2.5 ft Berms

|Second Tank Displacement
: Vehicle Ramp Volume

L Iy A
Toial Secondary

Pl i, f |
. ¥|Containment Available

2 %

Secondary Containment Requirements

=R A

l_'ou'd Tank

Barrels Cubic Feet

35,700 200,455
3570 20045
39,270 220,500
55,538 311,845
7,659 43,007

L
<o
(3]
»N
—
(=23
o

|
f

47,494 266,678

Legend

@  Producjfg Well Singls 4 in. Water Line

Tapk (150" Diameter) [ Oual 4 in. Water Line

Tank Buffer (10" D Pad Disturbance
Road

mmmmme Gag Line

- ./,-7‘
Williams
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Williams Production RMT Company LLC

Aboveground Tank Leak Detection Details

Pressure Transducer with Telemetry to
Williams Offices

MAR 29 2012

RECEIVED
cogee

| /— Tank Containment Structure

- 40 mil Primary Tank Liner /
- 8 oz. Geotextile s

-8oz Geotextife\‘;;; T
\-40 mil LeakDetm e

/
- 12" x 12" 3/4" Smmkf\
Collection Sump |

S

Williams.
L=

Tank Structure

Wall & Liner
Leak Detection
Perimeter Berm
- 12' High

i

\\

\

Leak Detection

o . .

Tank Containment Structure
Plan View

* Not to Scale

Rock Collection Sump

Tank Structure
Wall & Liner

High.
00/33 %
< \"-«.,..
<, =
617 "\ﬁ\
12" x 12" 3/4" Smooth N

L

/" Perforated PVC /
Observation Pipe /

Aboveground Tank - Leak Detection Details ’

Author: Fox Engineering Solutions LLC |
Date: July 29, 2011
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