"'dhec

Healthy People

Aug. 22, 2018

Scott McDaniel

Haile Gold Mine, Inc.
P.O. Box 128
Kershaw, S.C. 29067

RE: Approval of Modification to a Mine Operating Permit (Mod 18-2)
Permit 1-000601, Haile Gold Mine, Haile Gold Mine, Inc., Lancaster County

Dear Mr. McDaniel:

The South Carolina Department of Health and Environmental Control (DHEC) has approved the
application to modify the Mine Operating Permit 1-000601. The modification request was to
temporarily reallocate 62.2ac previously designated as a parking lot to a Potentially Acid
Generating (PAG) cell to store low-grade ore for processing, and to add a 4.54ac haul road
through the recently acquired Gregory Property (TMS#: 0135-00-016.00). Only low-grade ore will
be placed on this PAG cell, in accordance with the schedule published as Figure 8 in the
modification application, and will be closed out prior to the end of 2032.

The Parking Lot PAG cell shall disturb 62.2ac in total, and consist of a 57.35ac pad and adjoining
surface water collection pond. The approved specifications of the pad and pond are outlined in
the NewFields technical memorandum entitled, “Low Grade Ore Stockpile Pond Sizing" dated
March 07, 2018. Installation and construction specifications will follow pre-approved NewFields
technical memoranda related to the construction of Johnny's PAG Overburden Storage Area
(OSA), dated September 22, 2014, November 14, 2014, and June 30, 2015. DHEC is in receipt
of the required additional financial assurance. Enclosed are the approved memoranda for your
records.

Should there be any questions or if DHEC may be of further assistance, please do not hesitate
to contact Jeremy Eddy at 803-898-7609 or by e-mail at eddyje@dhec.sc.gov.

Sincerely,

Opan. 3 Hm

Joan Litton, Director
Division of Mining and Solid Waste Management

cc Joe Koon, DMSWM
Jeremy Eddy, DMSWM
Brett Caswell, BOW
Veronica Barringer, Regiona! Director
Steve Willis, Lancaster County (swillis@lancastercountysc.net)

S C. Department of Health and Environmental Control
2600 Bull Street. Columbia, SC 29201 {B03) B98 3432 wwwscdhet gov
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S.C. Department of Health and
Environmental Control

MINE OPERATING PERMIT

PART I:

Haile Gold Mine
Haile Gold Mine, Inc.

Haile Gold Mine, Inc., a corporation, has been granted a Mine Operating Permit,
Mine Permit Number |-000601, to operate the Haile Gold Mine in accordance with
the S.C. Mining Act (S.C. Code Sections 48-20-10 et seq., 1976) and Regulations
89-10 et seq. The operator shall conduct this operation as represented in
documents submitted to support the issuance of this permit.

Cho . : P

AN F. LITTON, DIRECTOR
DIVISION OF MINING AND SOLID WASTE MANAGEMENT

PERMIT NUMBER: 1-000601
ORIGINALLY ISSUED: July 03, 1984
MODIFIED: Aug. 22, 2018

In accordance with Section 48-20-60 of the South Carolina Mining Act, this Mine Operating Permit will
remain valid unless it terminates as set forth in R.89-270 or is revoked in accordance with Section 48-
20-160 and R.89-280. The anticipated mining completion date is shown on the Schedule for
Conservation and Reclamation Practices in the Reclamation Plan.

The approved Permit Application, Reclamation Plan, and all supplemental information referenced
herein, are an integral part of this permit. Land Entry Agreements and Mine Maps as identified in Part
Il and Part IV, respectively, are also a part of this permit.
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Haile Gold Mine, Inc.

Home Office Address: Haile Gold Mine, Inc.
P.O. Box 128
Kershaw, S.C. 29067

Local Office Address: 6911 Snowy Owl Road
Kershaw, S.C. 29067

Address for Official Mail: Haile Gold Mine, Inc.
P.O. Box 128
Kershaw, S.C. 29067

Company personnel and title to be the contact for official business and correspondence
[South Carolina Department of Health and Environmental Control {DHEC) should be notified in
writing immediately of any change in contact, address, telephone or e-mail]:

Scott McDaniel Telephone: 803-475-1220
Environmental Manager E-Mail: Scott.McDaniel@cceanagold.com

LOCATION: The mine is located on the Kershaw, SC U.S.G.S. 7.5' Topographic Map. The
approximate geographic coordinates for the site are:

Latitude: 34.5802 Longitude: -80.5409
DESCRIBE LOCATION: The operation is located in Lancaster County, approximately two miles

northeast of Kershaw, S.C. Specifically, the site is located at 6911 Snowy Owl Road in Kershaw,
S.C., 1.0 mile east of the intersection of SC-29-188 (Haile Gold Mine Road) and US Highway 601.
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Part ll: MINE OPERATIONS

Haile Gold Mine, Inc., also referred to as the operator, is permitted to mine gold at the Haile Gold Mine. The
maximum depth to the pit floor will be 840 feet below ground surface (to an elevation of -340 feet mean sea

level) measured from the lowest ground surface elevation. Mining will take place on tracis of land owned by
the referenced operator. These tracts of land are identified in the submitted Land Eniry Agreements (LEAs).

MINE/PIT CHARACTERIZATION: The operation will consist of the phased mining of multiple open pits, as
specified in the Haile Gold Mine 1-601 Modification Application, dated November 19, 2010, and revised
December 26, 2012. In summary, eight pits will be opened sequentially over a twelve year period as identified
on site maps SM-601-V2 through SM-601-V6. Four of the pits (Mill Zone, Haile, Red Hill, and Chase} will be
reclaimed concurrently by backfilling with overburden generated from ongoing mining. One pit (Snake) will be
partially backfilled. The remaining pits (the combined Snake, Ledbetter, Small, and Champion) will be
reclaimed as lakes. Surficial soil (i.e., growth media) will be retained for reclamation. Blasting will be used to
fragment overburden and ore prior to being loaded into haul trucks. Ore will be transported to a stockpile at
the lined overburden storage area (Johnny's PAG), the unlined Ledbetter Pit area (mod 18-1), the lined
Parking Lot PAG (mod 18-2), or to the primary crusher at the mill. The processing mill and tailings

impoundment are located as depicted on Site Map (SM-601-V1). Overburden will be hauled to designated
storage facilities or to previously mined pits.

PROCESSING PLANT LOCATED ON MINE SITE: The processing plant generally consists of a primary
crusher, conveyors, a semi-autogenous mill, a ball mill, cyclones, two cyanide-destruct tanks, and eight above-
ground leach tanks. Gold is extracted from ore by a Carbon-in-Leach process. Sodium cyanide is the active
leaching agent. Waste material produced by the ore grinding and leaching process (i.e., tailings) will be
pumped as slurry to a lined tailings impoundment (Duckwood TSF). Tailings shall be deposited sub-aerially to
allow solids to settle out of solution within the reclaim pool at the southern end of the impoundment. Water
accumulating within the reclaim pool will be pumped back to the plant for reuse.

MINE DEWATERING: Extraction wells will be installed around pit perimeters and operated to prevent
groundwater from entering the pits during active mining. The predicted drawdown of groundwater will evolve
over time as pits are sequentially opened and reclaimed. Groundwater generated from pit dewatering will be
pumped to the processing area for use in the mill, or used for onsite construction and dust suppression.
Excess groundwater from mine dewatering will be discharged to Haile Gold Mine Creek. (Note Part X:
Additional Terms and Conditions #27 through #30 of this Mine Operating Permit regarding groundwater.

BLASTING: Blasting will be performed through the use of advanced blasting techniques to include electronic
programmable delays and modern blasting agenis in order to maximize blasting efficiency, minimize the
displacement of blasted material, minimize the generation of fly rock, and reduce ground vibration. Note Part
X: Additional Terms and Conditions #31 and #32 of this Mine Operating Permit regarding blasting.

Blasting is not permitted within two hundred (200) feet of a public road. In addition, when blasting will occur
within three hundred (300) feet of a public road (i.e. Snake, Mill Zone, and Small Pits), the operator shall
coordinate with S.C. Departiment of Public Safety and Lancaster County Department of Public Works to ensure
the safety of motorists. All blasts shall be designed to ensure compliance with R.89-150 ground vibration
requirements. In accordance with R.89-150(4)l, the operator shall maintain a blasting setback of 1000 feet
between the nearest point of blasting and any occupied structures not owned by the operator at the date of
permit issuance or where there is no waiver of damage. The blasting setback may be decreased if the
operator can demonstrate that public safety can be ensured through the use of alternative precautions {(e.g.,
blast design, use of blasting mats).

SIGNIFICANT CULTURAL OR HISTORICAL SITES: One historic resource (Haile Gold Mine) and one historic
structure (Haile Gold Mine School) are eligible for listing in the National Register of Historic Places (NRHP).
Twenty-seven archaeological sites located within areas affected by mine development have been, or shall be,
evaluated for eligibility for listing in the NRHP. The operator will implement a Memorandum of Agreement
(MOA)} with the U.S. Army Corps of Engineers (USACE) and the South Carolina Historic Preservation Office
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(SHPO) to preserve, or to evaluate and mitigate as necessary, the eligible cultural and historic resources at the
mine in accordance with Appendix A of the MOA (the Cultural Resources Management Plan). Note Part X:
Additional Terms and Conditions #5 of this Mine Operating Permit.

VISUAL SCREEN: The mine is located in southern Lancaster County and is surrounded by agricultural and
silviculture land. The mine straddles U.S. Highway 601 and the operator has augmented existing vegetation
along U.S. Highway 601, where necessary, to screen the operation from motorists. Several facilities will be
visible above existing woodlands because of their height (several overburden storage areas (OSA) and the
tailings impoundment). Concurrent with construction, sections and benches of these facilities will be sloped
and vegetated as soon as feasible to better blend with the surrounding environment. The operator shall
maintain an approximate 100 foot setback from property lines to the edge of major mine facilities as depicted
on Site Map (SM-601-V1). The setback may be augmented with additional safety measures, if necessary,
where the 100 feet cannot be maintained (e.g. the property boundary west of JPAG OSA and the northeastern
corner of the tailings impoundment). Fifty (50) feet of the setback will remain undisturbed, except for the
length of property line west of JPAG OSA extending to the 601 OSA and the northeast corner of the tailings
impoundment where undisturbed buffer will be reduced to 25 feet. Mod 18-2 allows the land use change of the
old parking lot near Highway 601 to a low grade ore stockpile pad; a minimum 75 foot vegetated buffer shall be
maintained along the property line in order to screen the operation from motorists.

NOISE MONITORING AND CONTROL: The operator shall comply with county noise ordinances and utilize
Best Management Practices (BMPs) to minimize noise from the mine site. The operator may use noise
mitigation measures such as sound cancelling devices on mining/milling equipment, vibration dampeners, and
equipment isolation pads. Additional BMPs to be implemented may include electric engine starters on mining
equipment, lower speed fans on coolers and radiators, and, where appropriate, rubber liners in grinding mills.
Noise BMPs include proper maintenance of mufflers on equipment (e.g., trucks, track hoes, pumps).

OTHER STATE OR FEDERAL PERMITS: The operator must obtain, maintain, and update, as appropriate, all
necessary State and Federal permits in order to construct and operate the mine.

LAND ENTRY AGREEMENTS: The operator is required to furnish and maintain up-to-date Land Eniry
Agreements on all lands covered under this permit. Any change in ownership on any portion of land covered
by this permit, the operator is responsible for furnishing the appropriate and completed Land Entry Agreements
(Forms MR-600 or MR-700) to DHEC within 30 days of the change of ownership.

Land Owner(s) as Listed on Land Entry Agreemeni(s):
TMS #: 0136-00-036.00, Haile Gold Mine, Inc.
0135-00-016.00, Haile Gold Mine, Inc.
Total acres of the contiguous tract(s) of land for which the permit is granted:

OWNED 4.540.2 LEASED 0.0 TOTAL 4,540.2

Part lll: PERMITTED LAND

This permit allows the operator to conduct mining operations within the permitted land as defined through the
Land Entry Agreement submitted as part of the application. Permitted land as defined by Section 48-20-40{18)
is "the affected land in addition to (a) lands identified for future mining to become affected land; (b) and
undisturbed or buffer area that is or may become adjacent to the affected land." Therefore, this permit grants
the operator the right to conduct active mining operations within the specified affected land, delineate land for
future mine areas as future reserves, and to establish undisturbed buffer zones to mitigate any adverse effects
to the surrounding environment.
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AFFECTED LAND: 2,486.5 acres of land are to be affected by Haile Gold Mine, Inc. under the current mine
plan; 2,482.0 of the affected acres are covered under the Reclamation and Cost Estimate schedule found in
Appendix B (modified January 09, 2015). The affected acres are derived from the operator's response in the
Application for a Mine Operating Permit and are shown on the approved mine maps.

FUTURE RESERVES: 0.0 acres are identified as future reserves and are specified on the mine site map.

Prior to the initiation of activity in future reserves, the operator shall submit detailed mine and reclamation plans
to DHEC for approval.

BUFFER AREAS: 2,053.7 acres are identified as buffer area, setbacks, or areas that will not be disturbed
beyond the pre-mine natural state. These buffer areas are identified on the mine site map. Acres designated
as buffer areas are not bonded under the reclamation bond. Any activity within the buffer areas (e.g. removal
of timber) shall require prior notification and approval by DHEC.

TOTAL PERMITTED AREA: 4,540.2 acres as submitted on the Land Entry Agreement(s).

Part IV: MAPS

The mine site maps were prepared by AMEC Environmental & Infrastructure, Inc. and are dated and further
identified with the SCDHEC map numbers as listed below and are part of the operating permit.

SM-601-v1 General Layout - Security and Wildlife Fence July 30, 2014
SM-601-v2 Haile Gold Mine Year O December 19, 2012
SM-601-V3 Haile Gold Mine Year 3 December 19, 2012
SM-601-V4 Haile Gold Mine Year 5 December 19, 2012
SM-601-V5 Haile Gold Mine Year 8 December 19, 2012
SM-601-V6 Haile Gold Mine Year 14 December 19, 2012
SM-601(16-1) Administration Building Relocation revised June 2, 2016

The reclamation maps were prepared by AMEC Environmental & Infrastructure, Inc. and are dated and further
identified with the SCOHEC map numbers as listed below and are part of the operating permit.

RM-601-V1 Reclamation Map (Sheet 1 of 2) September 27, 2012
RM-601-V2 Reclamation Plan (Sheet 2 of 2) September 27, 2012
RM-601-V3 Reclamation Schedule August 4, 2014

Part V: RECLAMATION BOND

Pursuant to Title 48 Chapter 20 Sections 10 - 310 (The South Carolina Mining Act), South Carolina Regulation
89-10 — 350 (The South Carclina Mining Regulations), and DHEC's review of the project application and
supplemental information, the total financial assurance required for the Haile Gold Mine is set at
$65,000,000.00, to be provided as set forth in Appendix B. Financial assurance will consist of $55,000,000.00
in surety bonds and a $10,000,000.00 interest bearing trust or other interest bearing account. All interest will
accrue to the benefit of DHEC for the prescribed uses. Financial assurance will be adjusted annually for
inflation and for actual site conditions over time as determined by DHEC. The surety bond and other financiali
assurance must be maintained in force continuously throughout the life of the mining operation and may only
be released, partially or in full, after DHEC approval. DHEC will not adhere to any prescribed bond release
schedule but will only approve a release of bonds or other financial assurance after careful evaluation. When
releasing financial assurance for a defined scope of reclamation upon its completion, a percentage of the
financial assurance will be held by DHEC until full effectiveness of the reclamation is demonstrated over an
appropriate time period. Any reduction in the $10,000,000.00 interest bearing trust or other interest bearing

account shall be deemed a substantial modification of the permit as that term is used in S.C. Regs. 89-10, et.
seq.
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All forms of financial assurance must be; (a) issued solely for the benefit of the State of South Carolina; (b)
legally binding instruments acceptable to DHEC; (c¢) issued by or with a guarantor or surety or other financial
institution acceptable to DHEC; and (d) enforceable by DHEC. Financial assurance will not be released under
any circumstance without the appropriate DHEC approvals. Financial assurance instruments must ensure
payment to DHEC upon the operator’s failure to comply with its obligations concerning reclamation, closure, or
post closure responsibilities arising from statute, regulation, or this permit. DHEC may, at its discretion,
approve other forms of financial assurance through the life of the project as long as adequate coverage is
maintained.

Financial assurance held by the State may be used by DHEC, at its discretion, for the purpose of
implementing, maintaining, repairing, or enhancing any aspect of reclamation, closure, and post-closure that it
determines necessary.

Financial assurance may be cancelled only by sending notice of cancellation by certified mail to the Principal
and to DHEC, provided, however, that cancellation shall not occur during the 120 days beginning on the date
of receipt of the notice of cancellation to both the Principal and DHEC as evidenced by the return receipts. If

the financial assurance is not replaced by another acceptable mechanism within 60 days of the notification of
cancellation, the funds will be paid to DHEC upon demand.

The funding of financial assurance will be phased in accordance with Appendix B of this permit. Failure to
provide funding in compliance with Appendix B shall be grounds for permit revocation and bond forfeiture

Part VI: PROTECTION OF NATURAL RESOURCES

1. Describe the area of and around the mine site. Specify topography, surface water systems, wildlife
habitats, residential houses, commercial properties, recreational areas, and/or public roads.

The site is located in a rural area of southern Lancaster County approximately one and a half miles northeast
of Kershaw, South Carolina. The mine straddles U.S. Highway 601. The Little Lynches River forms the
southwestern boundary, whereas silvicultural and agricultural lands adjoin the site to the southwest, northeast,
and northwest. Located at the contact between the Coastal Plain and Piedmont physiographic regions,
topography at the site ranges from approximately 370 feet (Little Lynches River flood plain) to 550 feet above
mean sea level. Haile Gold Mine Creek and its tributaries, tributaries to the Little Lynches River, and the upper
reaches of Camp Branch Creek traverse the site. Pine plantations occupy the northern half of the property
where timber harvesting by previous landowners has converted much of the landscape to a weed-shrub
habitat. These plantations are dissected by stream corridor forest where timbering was restricted. The
southern half of the property has increasing land cover of mixed pine-hardwood forest in areas not previously
disturbed by mining. South of Haile Gold Mine Road (S-29-188) there is an increasing amount of hardwood
forest, particularly along the slopes to streams. The land cover in previously mined areas consists of managed
grasslands.

The nearest residence is located approximately 2000 feet northwest of Small Pit, and west of US Highway 601.
Additional residences are located southwest of the site near the junction of Earnest Scott (S-29-219) and Haile
Gold Mine Roads (S-29-188) and northwest of the site in the Flat Creek Community along SC Highway 903.

2. Methods used to prevent physical hazards to persons and to any neighboring dwelling, house,
school, church, hospital, commercial or industrial building, or public road.

A gate shall be installed at the entrance to the mine site and kept locked during inactive periods. Warning and/
or Danger signs shall be posted around the perimeter of the property.

The operator shall erect a perimeter fence as depicted on Site Map (SM-601-V1) to restrict site access and

maintain security. Warning and/ or Danger signs shall be posted along the perimeter fence. Entrance(s) to the
site shall be gated and kept locked when inactive.
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Potential impacts to U.S. Highway 601, S.C. Highway 265, Earnest Scott, Haile Gold Mine, and Duckwood
Roads shall be minimized by an appropriate setback from major mine facilities (e.g. overburden storage areas,
haul roads, pits tailings impoundment), as described in the Part |l Visual Screen section of this Mine Operating
Permit. Best Management Practices (BMPs) shall be used to prevent accumulation of sediment/soil on public
roads carried by trucks and other vehicles exiting the mine site. Any accumulations of soil shall be removed by
the operator on a daily basis (or more frequently if needed).

The operator shall establish a protected area or establish procedures to minimize fuei spillage or incidental
spillage of other petroleum products during storage, refueling of equipment, or in the performance of routine
maintenance on equipment. Contaminated materials resulting from contact with petroleum products shall be
removed from the site and disposed of properly to prevent contamination to ground and surface water
resources.

3. Methods used to prevent an adverse effect on the purposes of a publicly owned park, forest, or
recreation area.

Forty Acre Rock Heritage Preserve is located approximately six miles north-northeast of the mine. Carolina
Sandhills National Wildlife Refuge is located approximately twelve miles south of the mine. Given the distance
between Haile Gold Mine and these publicly owned properties, no adverse effects are anticipated from mine
operations.

4. Measures taken to insure against substantial deposits of sediment in stream beds or lakes.

The operator shall comply with the NPDES General Stormwater Permit for Industrial Activity (SCR004763) and
the Stormwater Pollution Prevention Plan developed for this site. The General Stormwater Permit requires
utilization of structures and non-structural techniques for stormwater management, visual assessment,
documentation of the effectiveness of stormwater controls, and implementation of corrective actions, if needed.
NPDES Permit SCR004763 also requires completion of routine inspections and benchmark sampling. During
construction of the ore processing plant, the operator shall comply with NPDES Stormwater Construction
Permit SCR105309. Once construction is complete, coverage under the General Stormwater Permit shall be
expanded to incorporate the processing area.

5. Measures taken to insure against landslides or unstable mine walls.

Haile Gold Mine, Inc. is responsible for maintaining stable mine walls and appropriate setbacks. The operator
shall implement recommendations with regard to footwall stability in the Snake, Ledbetter, Haile, Mill Zone, and
Red Hill Pits pursuant to the Report of Feasibility Level Pit Slope Evaluation dated October 2010. The operator
shall complete slope stability analyses for Chase, Champion, and Small Pits prior to their development.

Overburden storage areas and the tailings impoundment shall be constructed with overall slopes no steeper
than 3H:1V . The operator shall construct the overburden storage area for potentially acid generating waste
rock (JPAG OSA) and the tailings storage facility pursuant to the Haife Gold Mine Tailing and Process Water
Management Permitting Design Report dated November 15, 2010, as revised in the Duckwood Tailings
Storage Facility Detailed Design dated August 31, 2012, and Dam Safety Construction Permit 29-007.
Pursuant to NPDES Industrial General Permit for Stormwater (SCR004763), the operator shall install and
maintain appropriate stormwater contro!s at overburden storage and the tailings impoundment areas to ensure
slope stability.

6. Measures taken to insure against acid water generation at the mine site that may result in pollution
on adjacent property.

The operator shall implement the Haile Gold Mine Overburden Management Plan approved December 14,
2015 to identify, separate, and manage potentially acid generating (PAG) materials. Waste rock with a strong
potential to generate acid rock drainage (ARD) shall be managed in a lined overburden storage area (JPAG
OSA). Waste rock with a moderate potential to generate ARD shall be managed in JPAG OSA or amended
with a base (e.g., lime and/or another alkaline material as approved by DHEC) and used as subaqueous fill
within previously mined pits. Inert waste rock and overburden shall be used in mine development or managed
in the James, Robert, Hilltop, Hayworth, and Ramona overburden storage areas (see SM-601-V1) or used for
pit backfill. The operator shall implement the confirmation sampling protocol specified in the approved Haile
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Gold Mine Overburden Management Plan to verify effective segregation and management of waste rock.

The runoff and seepage from mine facilities having the potential to generate ARD (e.g., JPAG OSA, pit sumps,
low-grade ore stockpile) shall be collected and sent to the mill for use as process makeup water or treated
pursuant to NPDES Discharge Permit SC0040479 and discharged.

7. Measures taken to minimize or eliminate fugitive dust emissions from the permitted area.

The operator shall comply with DHEC Air Quality Construction Permit AIR-025354. Prior to mine development,
the operator shall implement a Fugitive Dust Control Plan (FDCP} in accordance with Air Quality Construction
Permit 1460-0070-CA.

The mine operator will use appropriate measures (e.g. water truck, dust suppressants) to control fugitive dust
created by moving equipment along haul roads. The operator, where feasible, shall establish vegetation in
non-active mine areas barren of vegetation to stabilize the soil and reduce potential for wind erosion and dust
emissions.

Part VII: STANDARD CONDITIONS OF MINE OPERATING PERMIT

1) SURVEY MONUMENTS: In accordance to R.89-130, the operator shall install and maintain the two
required permanent survey monuments, or control points, within the permitted area as shown on the mine site
map. At the discretion of DHEC, the operator may be required to mark the area to be affected with flagging or
other appropriate measures.

2) RIGHT OF ENTRY: Pursuant to Section 48-20-130 and R.89-240, the operator shall grant DHEC and/or
duly appointed representatives access to the permitted area for inspection to determine whether the operator
has complied with the reclamation pian, the requirements of this chapter, rules and regulations promulgated
hereunder, and any terms and conditions of this permit.

3) RECORDS RETENTION: All records are to be maintained through additional terms and conditions of this
permit or by regulations. Records shall be kept on site or at the office identified for receipt of official mail and
open for inspection during normal business hours. The records shall be maintained for a minimum of three (3)
years or as specified by DHEC. The operator shall furnish copies of the records upon request to DHEC.

4) PERMIT MODIFICATIONS: Pursuant to Section 48-20-80, the operator may modify the permit and/or
Reclarnation Plan upon approval by DHEC. Requests for permit andfor Reclamation Plan modifications may
be made to DHEC on Form MR-1300. The operator shall submit any requested supporting data for
consideration during DHEC's evaluation of the modification request. If a modification request is determined to
be substantial by DHEC, the modification request will be public noticed pursuant to R.89-100 and a
modification fee will be required as specified in R.89-340. If DHEC determines activities proposed under the
Reclamation Plan and other terms and conditions of the permit are failing to achieve the purpose and
requirements of the S.C. Mining Act and Regulations, DHEC shall notify the operator of its intentions to modify
the permit and/or Reclamation Plan pursuant to Section 48-20-150.

5) TRANSFER OF PERMIT: Pursuant to Section 48-20-70, this permit may be transferred to another
responsible party. The transfer of the permit must be conducted in accordance with R.89-230. The transferor
of the permit will remain liable for all reclamation obligations until all required documents, plans, and the
replacement reclamation bond have been submitted and approved by DHEC. The transfer will be considered
complete when all parties have received notification by certified letters of the approval of the transfer by DHEC.

6) DURATION OF MINE OPERATING PERMIT: In accordance with Section 48-20-60, this Mine Operating
Permit will remain valid unless this permit terminates as set forth in R.89-270 or is revoked in accordance with
Section 48-20-160 and R.89-280. The proposed anticipated mining completion date is shown on the Schedule
for Conservation and Reclamation Practices in the Reclamation.

Pursuant to R.89-80(B), the operator shall conduct reclamation simultaneously with mining whenever feasible.
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Reclamation shall be initiated at the earliest practicable time, but no later than 180 days following termination
of mining of any segment of the ming, and shall be completed within two years after completion or termination
of mining on any segment of the mine.

Part VIll: ENFORCEMENT ACTIONS

Pursuant to Section 48-20-30 of the S.C. Mining Act, "DHEC has ultimate authority, subject to the appeal
provisions of this chapter, over all mining, as defined in this chapter, and the provisions of the chapter
regulating and controlling such activity." This allows DHEC to assist, cooperate with, or supersede other State
agencies in taking enforcement action on violations of the State Regulations or viclations of the S.C. Mining
Act to ensure the purposes of this Act are enforced.

COMPLIANCE: The operator shall comply at all times with all conditions of this mine operating permit. Non-
compliance with this mining permit, statute, or regulations could lead io permit revocation and bond forfeiture
pursuant to Sections 48-20-160 and 48-20-170 or other enforcement action allowed by law.

Compliance with the Mine Operating Permit requires the operator to conduct the mining operation as described
in the approved Application for a Mine Operating Permit. Variance from the Application for a Mine Operating
Permit, this permit, statute or regulation, without first receiving DHEC approval, shall be deemed non-
compliance with the permit.

An operator or official representative of the mine operator who willfully violates the provisions of the S.C.

Mining Act, rules and regulations, or willfully misrepresents any fact in any action taken pursuant to this chapter
or willfully gives false information in any application or report required by this chapter shall be deemed guilty of
a misdemeanor and, upon conviction, shall be fined not less than one hundred dellars nor more than one
thousand dollars for each offense. Each day of continued violation after written notification shall be considered
a separate offense.

The operator is responsible for all mining activity on the permitted mine site.

Part IX: REPORTS

1) ANNUAL RECLAMATION REPORTS: The operator shall comply with Section 48-20-120 and Regulation
89-210 and submit an Annual Reclamation Report on Form MR-1100 as supplied by DHEC. The form for the
report will be sent by regular mail to the operator to the mailing address shown on the previous year's Annual
Reclamation Report. The operator should receive the report form from DHEC by July 1 of each year; however,
the operator is ultimately responsible for obtaining the Annual Reclfamation Report form and is not excused
from penalty fees for failure to submit the report on time.

The Annual Operating Fee is a part of the Annual Reclamation Report. Failure to submit a complete Annual
Reclamation Report and fee, in accordance with Section 48-20-120 and R.89-340, will result in a late penalty
payment. The Annual Reclamation Report and Annual Operating Fee are required if there is any permitted
land not fully reclaimed and released by DHEC by June 30 of each year.

2) SPECIAL REPORTS: DHEC may at any time request information, data, or explanations from the operator
as to conditions relating to the permitted mine site. Such requests from DHEC shall be made in writing to the
operator with an appropriate time frame stated for the submittal of the requested information to DHEC. The
operator must produce the information requested within the timeframe specified by DHEC.
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Part X: ADDITIONAL TERMS AND CONDITIONS

GENERAL OPERATING CONDITIONS

1) Haile Gold Mine, Inc. shall establish wetland buffers and avoid wetland impacts unless such impacts have
been permitted by the Army Corps of Engineers pursuant to Section 404 of the Clean Water Act and by
SCDHEC pursuant to Section 401 Certification of Water Quality.

PUBLIC SAFETY

2) Haile Gold Mine, Inc. is signatory to the International Cyanide Management Code for the Manufacture,
Transport, and Use of Cyanide in the Production of Gold, “the Cyanide Code". The operator shall adhere to the
Code’s Principles and Standards of Practice as written in 2012 for the duration of milling operations.

3) Haile Gold Mine, Inc. shall develop and maintain an emergency preparedness and response plan in
accordance with local, state, and federal requirements. The operator shall review the emergency
preparedness and response plan annually and provide updated contact information to participating local, State,
and Federal government agencies as necessary.

4) Haile Gold Mine Inc. shall install and maintain perimeter, wildlife, and security fences as shown on site map
SM-601-V1. Waming signs shall be placed around the mine perimeter at approximate five hundred foot
intervals. DHEC may require Haile Gold Mine Inc. to add, move, repair, or maintain security fencing as needed
to enhance public safety.

CULTURAL RESOURCES

5} Haile Gold Mine, Inc. shall implement a Memorandum of Agreement (MOA) with the Army Corp of
Engineers and the South Carolina State Historic Preservation Office to preserve or evaluate and mitigate as
necessary, the eligible cultural and historic resources at the mine in accordance with Appendix A of the MOA
(the Cultural Resources Management Plan dated October 15, 2014). If unanticipated archaeoclogical materials
are encountered prior to or during construction of mine facilities, or during mining, then the operator shall
implement Appendix B of the MOA (i.e. the Unanticipated Discovery Plan).

TAILINGS STORAGE FACILITY

6) Haile Gold Mine, Inc. shall construct and operate a recirculating, no discharge process water system—to
include a tailings impoundment—to be constructed in four stages; a reclaim pool; a groundwater collection
system and sump; and a process solution under drain collection system with pond and associated pumps and
piping to return process water to the mill for reuse. The tailings impoundment and delivery system shall be
constructed as specified in the Haile Gold Mine Tailing and Process Water Management Permitting
Design Report dated November 15, 2010, as revised in the Duckwood Tailings Storage Facility Detailed
Design dated August 31, 2012.

7) Haile Gold Mine, Inc. shall construct and operate the tailings conveyance system/process water return
system pursuant to the Tailings Distribution Design Report approved December 14, 2015.

8) Once construction of each phase of the tailings impoundment has been completed, a construclion
certification report shall be submitted to DHEC by a S.C. licensed engineer other than the design engineer.
This report shall include, at minimum, information prepared in accordance with the detailed design
requirements. In addition, the construction certification report shall contain as-built drawings prepared and
sealed by a S.C. licensed engineer noting any deviations from the approved engineering plans, and a
comprehensive narrative by the engineer. Upon approval of the construction certification report and a
satisfactory DHEC inspection, DHEC will approve deposition of tailings within the unit.

9) Haile Gold Mine, Inc. shall operate, maintain, and inspect the tailings delivery system, the tailings
impoundment, the under drain collection pond and associated leak collection and removal system pursuant to
Dam Safety Permit 29-0007 and the TSF Operation, Maintenance, and Inspection Manual dated August 31,
2012. Process water within the reclaim pool shall be managed so as to maintain storage capacity for the
Probable Maximum Precipitation (PMP) event (i.e. 47.96 inches) with four (4) additional feet of freeboard

10
1-000601



between the pond'’s surface elevation and the crest of the tailings dam. DHEC shall be notified within twenty-
four hours if the freeboard between the surface elevation of the reclaim pond and the crest of the tailings dam
is less than eight (8) feet and written notification shall be submitted within

seven (7) working days. This written notification shall include a report on what actions will be taken to
reestablish and maintain the freeboard of eight (8) feet.

10) Data collected pursuant to the TSF Operation, Maintenance, and Inspection Manual dated August 31,
2012, and interpretation thereof shall be retained on site and accessible for DHEC review.

11) Haile Gold Mine, Inc. shall review the TSF Emergency Action Plan, dated August 2012, annually and
submit updated contact information to participating governmental agencies as necessary.

12) The operator shall inspect the Leak Collection and Removal System (LCRS) associated with the TSF
underdrain pond daily and monitor accumulated liquids monthly for total volume, Field pH, and Field
Conductivity. If there is insufficient volume available to test, this should be entered into the operating record.
The operator shall investigate and report instances where the volume has exceeded the 12 month rolling
average accumulation over 50 gallons per day; or the 3 month rolling average accumutation over 150 gallons
per day. The report shall be in writing and submitted within seven (7) working days of the event and include
details of the investigation, with proposed corrective action.

13) Groundwater routed from beneath the composite liner and reporting to the access sump downgradient of
the tailings impoundment shall be monitored (flow rate and volume) daily. The operator shall calculate and
record monthly averages in the operating record and report to DHEC—within 24 hours—any sudden increase
above baseline in the volume or quality {e.g., decrease in clarity, iron/aluminum precipitates) of water collected
in the access sump. Groundwater monitoring data shall be summarized and reported semi-annually.

14) To ensure adequate storage capacity through life of mine, Haile Gold Mine, Inc. shall evaluate the stored
density and volume of tailings relative to the impoundment'’s projected filling curve {Drawing A210 of the
Duckwood Tailings Storage Facility Detailed Design dated August 31, 2012) annually. The evaluation shall be

certified by an independent, professional engineer registered in South Carolina and submitted to DHEC by
January 31 of each year.

15) No later than six months prior to the cessation of milling, Haile Gold Mine, Inc. shall submit for review and
approval, a detailed plan and implementation schedule for closure of any phase of the tailings impoundment in
accordance with the approved Haile Gold Mine Reclamation Plan revised November 2013. The plan should
include provisions for closure of the associated process water recirculation system between the tailings
impoundment and processing mill, management of excess process water, tailings mass consolidation if

necessary, and placement of the tailings cap/cover system with DHEC approved quality control/assurance
procedures.

POTENTIALLY ACID-GENERATING (PAG) OVERBURDEN

16} Haile Gold Mine, Inc. shall construct and operate a lined facility for the storage of pyritic waste rock with
the potential to generate acid (JPAG OSA). Phase 1A, 1B, and 1C of JPAG OSA and associated facilities
shall be constructed as specified in the Haile Gold Mine Inc. Potentially Acid Generating Overburden
Storage Area and Contact Water Ponds Detailed Design Report dated September 2014, or any DHEC
approved modifications thereto.

17) No later than six months prior to the completion of Phase 1C of JPAG OSA, Haile Gold Mine, Inc. shall
submit for DHEC's review, a detailed design report for construction of Phase Il of the facility.

18) Once construction of each phase of JPAG OSA has been completed, a construction certification report
shall be submitted to DHEC by a S.C. licensed engineer other than the design engineer. This report shall
include at a minimum, information prepared in accordance with the detailed design requirements. In addition,
the construction certification report shall contain as-built drawings prepared and sealed by a S.C. licensed
engineer noting any deviations from the approved engineering plans, and a comprehensive narrative by the
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engineer. Upon approval of the construction certification report and a satisfactory DHEC inspection, the DHEC
will approve placement of pyritic waste rock within the unit.

19) Data collected pursuant to the Operation, Maintenance and Inspection Manual for JPAG OSA, dated
September 2014 (Appendix F of the Haile Hold Mine, Inc. Potentially Acid Generating Overburden
Storage Area and Contact Water Ponds Defailed Design Report), and interpretation thereof shall be
retained on site and accessible for DHEC review.

20) Groundwater routed from beneath the composite liner at JPAG OSA via collection pipes shall be
monitored daily (flow rate and volume). The operator shall calculate and record monthly averages and report
to DHEC within 24 hours any sudden increase above baseline in the volume or quality (e.g., decrease in
clarity, ironfaluminum precipitates). Samples shall be collected quarterly for Appendix A (Groundwater — List 8)
constituents specified in the Groundwater and Surface Water Monitoring Plan dated September 2014.
Groundwater monitoring data shall be summarized and reported semi-annually.

21) Within six months of permit issuance, Haile Gold Mine, Inc. shall submit for DHEC's review, a confirmation
sampling protocol to verify effective segregation and management of waste rock pursuant to the Haile Gold
Mine Overburden Management Plan dated November 2010. The plan shall contain a sampling and
identification process to confirm proper management of potentially acid generating waste rock.

22) No later than six months prior to the cessation of mining, Haile Gold Mine, Inc. shall submit for review and
approval, a detailed plan and implementation schedule for closure of any phase of JPAG OSA in accordance
with the approved Haile Gold Mine Reclamation Plan revised November 2013. The plan shall include,
though not be limited to, provisions for the recontouring of benches to achieve long-term stability, provisions for
placement of the cap/cover system with appropriate quality control/assurance procedures, and development of
a permanent vegetative cover.

WILDLIFE

23) The operator shall install either a galvanized iron wildlife fence (8 feet tall) or a combined chain-link/barbed
wire security fence around the perimeter of the tailings impoundment, the underdrain collection pond, the 465
and 469 runoff/seepage ponds, and the 19 M gallon and events ponds in the mill area as depicted on Mine Site
Map SM-601-V1.

24) Prior to the initiation of milling, Haile Gold Mine, Inc. shall develop a wildlife protection and mortality
response plan for interagency (SC Department of Health and Environmental Control, SC Department of
Natural Resources, and US Fish and Wildlife Service) review and approval. The plan must, at a minimum,
provide for timely reporting of any wildlife mortality and wildlife activity in or near cyanide management areas.
If wildlife mortality occurs or noteworthy wildlife activity is observed in cyanide management areas or other
areas that may present a significant risk to wildlife, HGM will pian, report, and undertake timely measures to
prevent wildlife impacts.

25) The operator shall, in consultation with the USFW and SCDNR, retain a biologist with avian expertise to
provide independent observation of wildlife visitation at the tailings impoundment during the initiation of milling.
The position shall be funded by HGM for one year in order to document seasonal variability in wildlife visitation
and use of the facility. The frequency of third party monitoring may be adjusted once standard operating
parameters (i.e. sodium cyanide leaching concentrations) are attained, if supported by an absence of wildlife
mortality and approved by DHEC.

26) The operator shall maintain a weak acid dissociable (WAD) cyanide concentration of less than 50
milligrams per liter (PPM) at or before the tailings discharge. Generally, WAD cyanide will not exceed 30 PPM
in free liquids within the tailings pool. If samples indicate concentrations of cyanide greater than 30 PPM within
the tailings pool, HGM will resample the pool within 15 days of becoming aware of cyanide levels greater than
30 PPM. If resampling confirms cyanide levels above 30 PPM in the tailings pool, HGM will submit a plan to
DHEC, within 15 days of receiving the confirmation data, detailing steps that will be taken to reduce pool
cyanide levels. The plan must be implemented within 15 days of DHEC approval.
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GROUNDWATER PROTECTION

27) The operator shall finalize and implement the Groundwater and Surface Water Monitoring Plan dated
September 2014 and any modifications thereto, as approved by DHEC.

28) Haile Gold Mine, Inc. shall retain a hydrologic consultant, certified as a professional geologist or engineer
in South Carolina, to serve as an independent third party in monitoring the impact of mine dewatering on
surrounding water resources. The consultant shall be independent of Haile Gold Mine, Inc. and will have
responsibilities for maintaining/updating the Haile Gold Mine Water Resources Inventory dated August 7, 2013,
and monitoring groundwater drawdown and quality. The consultant shall be responsible for anticipating

adverse impacts on wells, ponds, springs, and streams and for assisting DHEC in response to water resources
related complaints.

29) The aforementioned consultant shall be informed of the installation schedule for dewatering wells arcund
developing pits. The consultant shall have access to construction details of the dewatering wells. Also, the
consultant shall perform appropriate tests deemed necessary on the drilled dewatering wells to successfully
evaluate groundwater drawdown and to anticipate adverse impacts on wells, ponds, springs, and streams.
Haile Gold Mine, Inc. shall collect and maintain data on the operation of the dewatering wells throughout the
life of the mine. The nature and frequency of the data collected from pit dewatering wells shall be determined
by the consultant.

30) If DHEC determines a water supply well, spring/seep, or pond is being adversely affected by mine
dewatering, then Haile Gold Mine, Inc. shall be responsible for mitigating the impact. Possible mitigation
measures include, but are not limited to, improving an existing well, installing a new well, improving or
enhancing an existing spring or seep, or providing a replacement water supply for an impacted well, spring, or
seep. The operator shall supply the owner of an impacted weli with a temporary water supply (e.g. bottled
water for drinking, provisions for laundry services) until a permanent water supply is re-established.

BLASTING

31) Prior to the initiation of blasting operations, Haile Gold Mine, Inc. shall be responsible for a pre-blast
survey of all structures (commercial buildings, homes, churches, barns, etc.) that are within one-half mile of
any blasting conducted by Haile Gold Mine, Inc. The survey may exclude structures that Haile Gold Mine
owns or has a waiver of damage. The survey shall be conducted by a consultant retained by Haile Gold Mine,
Inc. and approved by DHEC. The consultant shall inspect each structure to ascertain the baseline condition of
that structure before blasting begins on Haile Gold Mine, Inc.’s property.

Within ninety days of permit issuance, Haile Gold Mine, Inc. shall submit to DHEC the names and addresses of
the owners of all structures within a one-half mile zone of the perimeter of Mill Zone, Haile, Red Hill, Snake,
Ledbetter, Chase, Champion, and Small Pits. DHEC will notify, in writing and prior to blasting, the appropriate
owners of these structures informing them of their right to have their homes or buildings inspected. Based on
the response from the owner, DHEC will notify Haile Geld Mine, Inc. as to which structures are to be inspected.
The inspection of a structure shall be conducted by the third-party consultant in the presence of the owner, and

a written report of the inspection shall be submitted to DHEC, the owner of the structure, and to Haile Gold
Mine, Inc.

32) Blasting shall not be conducted within 200 feet of a public road unless otherwise approved by DHEC. All
blasting operations shall be conducted in a manner so as to eliminate fly rock from leaving Haile Gold Mine’s
project boundary. When blasting must occur within 300 feet of public roads (i.e. Snake, Mill Zone, and Smaill
Pits), the operator shall coordinate with S.C. Department of Public Safety and Lancaster County Department of
Public Works to ensure the safety of motorists.

STANDBY

33) Prior to any temporary cessation of mining, Haile Gold Mine, Inc. shall submit a mine deactivation plan for
DHEC's review and approval. Temporary cessation of mine operations is defined as the withdrawal of normal
process plant personnel responsible for daily operation and maintenance of the permitted facilities and/or
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stoppage of ore processing or facility maintenance for a period in excess of two days. The deactivation plan
shall include monitoring schedules, required facility maintenance activities, and provisions for prevention of
potential adverse impact caused by the cessation of activity. Inspection and approval from DHEC shall be
obtained prior to mine reactivation.

CLOSURE/RECLAMATION

34) The Operator shall implement phased closure and concurrent reclamation during mine operation as
depicted on Reclamation Maps RM-601-V1 and RM-601-V2 and as specified in the approved Haile Gold Mine
Reclamation Plan, revised November 2013, and the reclamation schedule as depicted in Mine Site Map RM-
601-V3.

35) Haile Gold Mine, Inc. shall submit unit specific closure pians for Mill Zone, Snake, the combined Haile/Red
Hill, and Chase Pits six months prior to achieving final depth at each facility. Each plan shall include cross-
sections depicting the location and elevation of potentially acid generating (PAG) rock exposed in pit walls and
a strategy for preventing its oxidation. Pre-pumping groundwater elevation data collected in the immediate
vicinity of each pit shall be utilized in the closure design to ensure inundation of pyritic wall rock, where
possible, and alkaline-amended backfill. If pyritic wall rock occurs above the anticipated elevation of
groundwater recovery, then an alternative method for encapsulation/treatment must be proposed as needed to
achieve acceptable water quality. Closure plans shall include anticipated groundwater recovery elevation,
cross-sections depicting the character and elevation of backfill, and final contour maps for each backfilled unit.

36) Haile Gold Mine, Inc. shall submit unit specific closure plans for the combined Snake/Ledbetter, Small,
and Champion pits six months prior to achieving final depth at each facility. Haile Gold Mine, Inc. shall grade,
contour and vegetate the surficial coastal plain sand unit to a gradient not steeper than 3H:1V. Unless
otherwise approved by DHEC, the underlying saprolitic unit shall be graded no steeper than 3H:1V to a depth
of six feet below the anticipated water leve! of future pit lakes. Standard soil conservation practices (e.qg.,
terraces, diversions, channel protectors) shall be proposed to control and dissipate the energy of runoff where
appropriate on all slopes.

Each plan shall include cross-sections depicting the location and elevation of PAG rock exposed in completed
pit walls, Snake Pit backfill, and anticipated fill rates based on current hydrogeologic and climatic date. For
areas where pyritic wall rock occurs above the anticipated elevation of groundwater recovery, an alternative
method for encapsulation/treatment must be proposed, if necessary, to achieve acceptable water quality.

37) The operator must monitor and manage the development of Ledbetter, Small, and Champion Pit Lakes
pursuant to the adaptive management plan submitted in Haile Gold Mine, Inc.'s June 9, 2014 correspondence
from J. Pappas (Haile Gold Mine, Inc.) to A. Rowe (SC Department of Health and Environmental Control) and
any DHEC approved modifications thereto.

MOD 18-1 AND MOD 18-2

38) Mod 18-1 and Mod 18-2 allow the establishment of temporary stockpile cells for potentially acid generating
material at the Ledbetter Pit area and the original parking lot area, respectively. The Ledbetter PAG cell shall
disturb no more than 31.35ac in total, including a 25.35ac pad and adjoining surface water collection pond,
detailed in DHEC's approval letter entitled, “Approval of Modification to a Mine Operating Permit (Mod 18-1)",
dated June 01, 2018. This temporary PAG cell shall be closed out and removed prior to the end of 2021.

39) The Parking Lot PAG cell shall disturb no more than 62.2ac in total, including a 57.35ac pad and adjoining
surface water collection pond, detailed in DHEC's approval letter entitled, “Approvai of Modification to a Mine
Operating Permit (Mod 18-2)", dated Aug. 22, 2018. This temporary PAG cell shall be closed out and removed
prior to the end of 2032.

40) The combined tonnage of ore allowed on the Ledbetter Pit PAG and the Parking Lot PAG at any one time
shall not exceed 3.6M tons. Any increase in this amount may require additional financial assurance.
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APPENDIX A

MODIFICATIONS TO MINE PERMIT {-000601

DESCRIPTION OF MODIFICATION

NUMBER L1 (PA= Permitied Acreage; AA= Affected, Bonded Acreage; FR= Reserves Acreage, B= Buffer Acreage)
Issued 07/03/84 | Permit issued; heap leach operations, closure, and reclamation.
Modified to expand site and reopen.
Mod 14-1 | 11/05/14 | pp = 4 567ac; AA = 2,464ac; FR = 0.0ac; B = 2,103ac
. Revised pursuant to Settlement Agreement w/Sierra Club regarding Docket #: 14-
Revised | 01/09/15 RFR-42. Interest bearing account increased from $5M to $10M.
Added the McDonald and Hilton tracts. Relocated admin building to McDonald tract
Mod 16-1 | 06/07/16 | and reconfigured Run-of-Mill Pad.
PA = 4,590.0ac; AA = 2,482.0; FR = 0.0ac; B = 2,108.0ac
Mod 18-1 | 06/01/18 Approved land use change to create a temporary PAG storage cell on Ledbetter Pit
area. No change in acreages. $3.77M bond increase to cover Mod 18-1 and 18-2.
Approved land use change to convert old parking lot into a temporary PAG storage
Mod 18-2 | 08/22/18 cell and to allow a haul road through newly acquired Gregory Property (TMS: 0135-

00-016.00). PA was refined based on a surveying project completed in 2016.
PA = 4,540.2; AA = 2,486.5;, FR = 0.0; B = 2,053.7
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Modification to Add Low-Grade Stockpile & Haul Road Page 2
Mine Permit Number: 1-000601

Proposed Changes

Haile proposes three changes to the current Mine Permit. They are as follows:

a)  Add a Low-Grade Stockpile within the old Parking Lot.

b)  Add a Haul Road across the old Gregory to access the Parking Lot Low-Grade Stockpile.

Purpose

The purpose for the proposed changes are to provide storage space for Low-Grade gold bearing ore that has
been discovered during the mining process. By providing these storage areas, Haile can set aside this low-
grade ore and either blend it into the Process Plant during normal operation, or set it aside for future
feedstock.

Property

The Haile property is located 6 miles northeast of Kershaw in southern Lancaster County, South Carolina,
USA, in the north-central part of the state, as shown in Figure 1. Haile is 50 miles northeast of Columbia, the
state capital. The approximate geographic center of the property is at 34° 34’ 46” N latitude and 80° 32° 37”
W longitude. The mineralized zones at Haile lie within an area extending from UTM NADS3 zone 17N
coordinates 540000E to 544000F and 3825500N to 3827500N. Figure 2 shows a site map of Haile.

{ Haile Gold Mine.
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Figure 1: General Location Map of the Haile Gold Mine
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Figure 2: Site Map of the Haile Gold Mine

Definitions

Low-Grade Ore: Haile has classified ore with gold content 0.45 to 1.25 g/tonne as low-grade. This

Page 3

material, while present in the ore-body, is insufficient to economically cover the full cost of G&A, mining
and processing. Haile uses Ex-Pit Gold Grade curve to assess the estimated volumes of material in this

category (See Figure 3).
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Histogram for Ex Pit Material
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Figure 3: Ex-Pit Gold Grade Curve

Page 4

Stockpile: An accumulated stock of materials, especially one held in reserve for use at a time of shortage or

other blended application.

Acid Generation: The acid generation potential of the overburden material at Haile has been evaluated (See
Appendix 1). There are three categories of overburden material at Haile: green, yellow and red in order of
increasing potential for acid generation. The AP potential informs the placement of the material as follows:

All red material is sent to Potentially Acid Generating (PAG) overburden storage areas. This is a fully
Clay lined facility with a HDPE liner covering the base, berms and trenches. Material is placed in lifts,
compacted and ultimately covered in saprolite.

Yellow material is also stored in a PAG overburden storage areas. Ultimately, this material may left in
the PAG cell or may be placed below a prescribed water table in the pit void. Yellow material in-pit

will be mixed with lime before placement in the pit void. Stored Yellow material will be placed in lifts,

compacted and covered in saprolite.

Green material is stored in unlined facilities and may be backfilled into the pit void. The angle of
repose face of each lift will eventually be dozed to reclamation angle.

Note: Low-Grade Ore material is sulfidic in nature and has the potential to become acid generating, therefore
all low-grade material is placed on a liner and all water run-off from the storage stockpile is collected in

ponds, piped to the chemical water treatment plant and treated prior to being discharged; or used in the

Process Plant.
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Mine Permit Number: 1-000601

Technical Details

a) Parking Lot Low-Grade Stockpile
Haile proposes building a low-grade stockpile within the outline of the current Parking Lot (See Figure 4).

DESIGN CRITERIA

AREA OF DISTURBANCE (FOOTPRINT OF PAD 2,709,515 fi2 / 62.20 acres

AND POND)

AREA OF PAD 2,498,447 fi2 / 57.35 acres

AREA OF HDPE LINED POND (INCLUDING CREST, 211,068 fi2 /4.8 acres

AND INLET CHANNEL

HEIGHT 150 ft. (See Cross-section Figure 6)

CAPACITY 7.7 M ton (7.0 M tonnes)

PAD LINER 80-mil HDPE Liner on 12” thickness — inorganic fine-grained

silt and clay

APPROXIMATE DEPTH TO WATER TABLE 45 ft.
POND PUMPS TO 19 Pond North in a 6 HDPE Pipeline x 2,200 ft.
CONSTRUCTION SLOPE 3W:1H
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Figure 5: Cross-section Low-Grade Stockpile at Parking Lot

b) Parking Lot Low-Grade Stockpile Haul Road
Haile proposes to construct a Haul Road across the old Gregory property to access the Parking Lot Low-
Grade Stockpile (See Figure 6 and 7). This property was purchased in 2017 by Haile Gold Mine and is now
in the process of being incorporated into the Mine District.

AL

Figure 6: Low-Grade Stockpile at Parking Lot

6911 Snowy Owl Road, P.O. Box 128, Kershaw, South Carolina 29067 USA



Modification to Add Low-Grade Stockpile & Haul Road
Mine Permit Number: [-000601

Page 7

DESIGN CRITERIA

AREA OF DISTURBANCE 198,000 fi2 / 4.54 acres
LENGTH 2,100 ft. / 635 meters
WIDTH 95 ft. / 29 meters

BERM HEIGHT / WIDTH 6.5 ft./ 13.1 ft.

+ 7.5m >

= 2ms + 2m> <+« 2m+s

29m

Figure 7: Haul Road Cross-section

Mine Plan

Haile proposes to put the Ledbetter Low-Grade Stockpile facility into place immediately in 2018. The
Parking Lot Low-Grade Stockpile and Haul Road would be constructed and put into operation in 2019. They
fit within the Mine Plan as shown in Figure 8. The Ledbetter Low-grade stockpile is removed during pre-
stripping of the Ledbetter Mine Pit.

2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032
Stockpile
Close-out
Ledbetter Low grade Inventory LoL Construction | 2,200,000 | 1,600,000 e
Parking Lot Low-grade Inventary PLL (Construction | 2,000,000 | 2,000,000 | 2,000,000 | 1,900,000 1,800,000 1,700,000| 1,600,000 1,500,000 1,400,000| 1,300,000 1,200,000 1,100,000 a::’::::!
Total Low-Grade Storage Inventory 2,200,000 | 3,600,000 | 2,000,000 | 2,000,000 | 1,900,000 | 1,800,000 | 1,700,000 | 1,600,000 | 1,500,000 | 1,400,000 | 1,300,000 | 1,200,000 | 1,100,000

Wetland Impact
Both of these facilities and the haul road are outside wetland areas. There is no direct impact to existing

wetlands.

Surface Water Impact
Both of these facilities and haul road are outside natural stream beds or surface water drainage patterns.

There is no anticipated impact to surface water streams or flows.

Figure 8: Mine Plan
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Ground Water Impact

The Parking Lot Low-grade Stockpile is constructed exactly like the JPAG Cells with an 80-mil HDPE liner
on 12 inches of Low-permeable compacted inorganic fine-grained silt and clay. The liner is anchored in a
trench with seepage collection piping and permeable soil covering to gather any contact water effluent.

Water Treatment Plant Capacity

There is no anticipated impact to the Water Treatment Plant (WTP). The plant operated a total of 17 days in
2017 and the contact water quality from the current JPAG cells is higher in pH and lower in metal content
then the jar test water quality used to establish the WTP operating criteria. Haile has been able to use contact
water in the Process Plant as an alternative to treating and discharging water to NPDES approved Outfall 003.

Vegetation Visual Barrier

Parking Lot Low-grade Stockpile is located next to Highway 601. As part of the construction of this facility,
Haile will plant a multilevel vegetative visual barrier along the outside berm in accordance with South
Carolina Storm Water Pollution Prevention Plan (SWPPP) Best Practices.

Stormwater Permit

The proposed changes are covered under Haile Gold Mine Stormwater Permit — SCR004763, Issued
November 12, 2010 and Renewed October 1, 2016. All activities will be covered under the standing
approved permit.

Alternatives Analysis
In the unlikely event Haile must terminate operations, Haile is making the following commitments:

a) All material in the Ledbetter Low-grade stockpile will be processed in the Process Plant prior to
ceasing operations, and / or move all of the stockpile material to JPAG cell and become part of the
approved Reclamation Plan.

b) The area under the Ledbetter Low-grade stockpile will be scarified and covered with growth media
material and revegetated.

¢) The Parking Lot Low-grade stockpile will be treated like the JPAG facility and will follow the
same guidelines as the approved Reclamation Plan.

d) The Haul Road will be re-graded, scarified, and re-vegetated, in accordance with the approved
Reclamation Plan.

Haile then applied the following eighteen (18) criteria to provide a more quantitative and robust alternatives
comparison:

Preference Result

Criteria

1. Impacts to wetlands.

Fewer impacts to wetlands was preferred.

There is no impact to wetlands.

2. Impacts to streams.

Fewer impacts to streams was preferred.

There are no stream impacts to this design.

3. Total disturbance.

Less total disturbance was preferred.

See Surface Disturbance Summary.

4, Land use.

Vacant land use was preferred.

There is minimal impact to land outside of
the current mine permitted boundary. The
Haul Road impacts 4.54 acres.

5. Watershed impacts.

Avoiding impacts to multiple watersheds,
other than the watershed of the mine, was
preferred.

There is no impact to watersheds. All
disturbed areas are outside of drainage.

6911 Snowy Owl Road, P.O. Box 128, Kershaw, South Carolina 29067 USA
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6. Community impacts. No community impacts was preferred. There is no impact to the community.

7. Capital construction cost. Lower capital construction cost was Capital cost is minimal since all materials
preferred. are available on site.

8. Operating cost per year. Lower operating cost per year was Once built, operating cost is power to
preferred. pump water to already constructed and

localized ponds.

9. Minimal material haulage cost. Lower haul cost was preferred. Facilities are located close to or within
active mine pits.

10. Additional land acquisition No additional land acquisition acreage The Gregory Property was already

acreage. required for construction and operation purchased in anticipation for future mine
was preferred. expansion. Therefore there is no land
acquisition for this modification.

11. Mineralization potential beneath No mineralization potential beneath the There is no mineralization under Parking

facility facilities was preferred. Lot Stockpile. Ledbetter Stockpile will be
removed prior to mining in Ledbetter Pit.

12, Closure issues Typical closure issues for a conventional There is no new or unique technical
stockpiles were preferred. challenges or risks to closure,

13. Embankment volume Less embankment volume was preferred. The stockpiles and haul road are
predominately cul operations. Minimatl fill
is required.

14. Embankment maximurmn height Lower embankment maximum height was | Height was adjusted to minimize surface

preferred. impacts.

135. Contact water pond area. A minimum contact water pond arca was Surface area was adjusted to assure
preferred, to provide an appropriate adequate volume was available for a 100
volume for a 100 year — 24 Hr storm year — 24 hr. storm event and still maintain
event. aminimum 4 ft. freeboard.

16. Geotechnical constraints. No geotechnical constraints was preferred | There are no geotechnical constraints.

17. Public safety issues. No public safety issues was preferred. There is no impact to community right-of-

ways.

18. Operator Safety issues No operator safety issues was preferred. There are minimal operator safety issues,

Conclusion

Haile has discovered more Low-Grade Gold Bearing Ore than what was anticipated through the original
drilling and exploration program. While this ore may not be economical for sustaining operations, it is a bi-
product of normal mining operations for the higher grade ore. As a result, it has significant value. Haile is
proposing segregating this material onto two stockpiles so that it may be consumed in the Process Plant at a
later date.

The two stockpiles and the subsequent haul road were designed to avoid impacts to wetlands and result in
minimal impacts to active watershed locations. They also represent low cost alternatives due to the proximity
to the active mine pits and they fit within the current mine plan. The two stockpiles are within the mine
permitted boundary and the haul road is located on Haile Gold Mine property.

Haile is requesting approval to modify Mine Permit [-000601.

6311 Snowy Owi Road, P.O. Box 128, Kershaw, South Carolina 28067 USA
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Appendix 1 - Overburden Classification

Operational Testing Criterion

Overburden
Abundance

Characteristics

Proposed Management

Red PAG - strongly acid generating overburden

Found in Metasediment Unit. For
Metasediment, NNP < -31.25 kg/t as
CaCo3

About 38% of
Metasediment unit

When oxidized, contact
water will have low pH (<
3.0) and very high
metals, sulfate and
acidity (5,000 mg/L)

Stored in geomembrane
encapsulated PAG cell,
placed in lifts, compacted
and Saprolite-lined
outside perimeter to
reduce oxygen supply

Yellow PAG - moderately acid generatin

g overburden

Found in Metasediment and
Metavolcanic Bedrock Units and
Saprolite. For bedrock, Total S > 0.2% or
NNP <0 and NNP> -31.25 kg/t as
CaCO3. For Saprolite within 50 feet of
bedrock contact, Total S > 0.2% and
NNP> -31.25 kg/t as CaCO3

About 22% of
Metasediment unit,
6% of Metavolcanic
unit, and 5%
Saprolite

If allowed to oxidize,
contact water will have
low pH (3.0 to 4.0) and
low to moderate metals
(mostly Fe & Al)

Managed as above then
may be placed in lifts as
subaqueous pit backfill
(2 Ibs./t lime added as
needed and 5-ft saprolite
cover)

Green Overburden - not acid generating

Found in Metasediment and
Metavolcanic Bedrock Units, Saprolite
and Coastal Plain Sands. For Bedrock,
Total S < 0.2% and NNP > 0 kg/t as
CaCOa3. For Saprolite within 50 feet of
bedrock contact, Total S < 0.2%. All
Saprolite more than 50 feet above
bedrock and all Coastal Plain Sand is
Green Overburden.

40% Metasediment
Unit, 94%
Metavolcanics, 95%
Saprolite and all
Coastal Plain Sand

Contact water may have
moderately acidic to
alkaline pH (4.0 to 8.0),
sulfate low (<1,000 mg/L)
and metals non-
detectable.

Placed in unlined
overburden piles. Runoff
will not require treatment
assuming it meets storm
water requirements as
expected

Source: Schafer, 2015
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1.0 INTRODUCTION

As requested by Haile Gold Mine (HGM), NewfFields developed permitting level plan view and
section and detail drawings for the two proposed low grade ore stockpiles utilizing the shape
files provided on February 7, 2018. In support of these designs, NewFields has prepared this
memorandum to summarize the pad design and storage requirements used to size the runoff
collections ponds associated with Ledbetter and Parking Lot Low Grade Ore (LGO) Stockpiles.

2.0 LEDBETTER LOW GRADE ORE STOCKPILE

An area adjacent to the existing Ledbetter Reservoir was identified as a potential storage
location for LGO materials. The location was selected because the existing materials can be
excavated and utilized as low permeability materials. The excavation of the borrow materials
will also increase the storage capacity of the facility. NewFields was provided with a proposed
excavation surface that depicts the maximum excavation envisioned by Haile for the required

LGO material storage of 7 million tonnes. The excavation surface can be referenced on Drawing
P10.

The facility has been designed to include a 12” thick low permeability soil liner as shown in
Detail A on Drawing P10. The facility is graded to drain the contact runoff water to the run-off
collection pond. Initially, the runoff collection pond will be located in the southeast corner of
the pad, as shown on Drawing P10. At the discretion of Haile, the finished grade elevations of
the low grade ore stockpile pad and pond crest may be raised if required storage is to be
reduced.

The runoff collection pond has been designed with 2.5Horizontal:1Vertical (2.5H:1V) with a 12”
low-permeability soil liner overlain with 80 mil HDPE Geomembrane. The geomembrane will be
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anchored along the pond crest. The runoff collection pond was sized to contain the volume
resulting from the 100 Year/24 Hour event (8.59 inches) that falls on the facility. The Ledbetter
Facility has an approximate contributing area of 1.13 Mft? which would result in a total event
volume of 6.05 Mgal. The pond has been designed to contain the volume below 2 feet of
freeboard. The design includes a 3-foot deep sump for the future design of an extraction pump
to evacuate the contact water to the existing 19 Ponds. Details of the pond can be referenced
on Drawing P12.

2.1 List of Drawings

» P10 — Ledbetter Low Grade Ore Stockpile Phase Grading Plan

» P12 — Ledbetter Low Grade Ore Stockpile Phase Section and Details
3.0 PARKING LOT LOW GRADE ORE STOCKPILE

The Parking Lot Low Grade Ore Stockpile facility is located at the north of the Gregory Property
and east of the administration building within the current approved property boundaries. The
LGO stockpile has been designed to include a 12” thick low permeability soil liner, overlain with
80 mil HDPE Geomembrane. The geomembrane liner will be covered with 2-foot protective
layer as shown in Detail A on Drawing P20. The stockpile will include a network of underdrain
collection pipes to convey contact water away from the base of the facility and reduce the
hydraulic head on the facility lining. Details of the underdrain piping can be referenced on
Drawing P22. The facility is graded to provide drainage of contact runoff water via a perimeter
channel to the run-off collection pond located to the southeast of the facility.

The runoff collection pond has been designed with 2.5H:1V with a 12" low-permeability soil
liner overlain with 80 mil HDPE Geomembrane. The geomembrane will be anchored along the
pond crest. The runoff collection pond was sized to contain the volume resulting from the 100
Year/24 Hour event (8.59 inches) that falls on the facility. The Parking Lot Facility has an
approximate contributing area of 2.39 Mft? which would result in a total event volume of 12.77
Mgal. The pond has been designed to contain required storage volume below 2 feet of
freeboard. The design includes a 3-foot deep sump for the future design of an extraction pump
to evacuate the contact water to the existing 19 Ponds. Details of the pond can be referenced
on Drawing P27.

3.1 List of Drawings

» P20 - Parking Lot Low Grade Ore Stockpile Grading Plan

» P22 —Parking Lot Low Grade Ore Stockpile Sections and Details
» P25 —Parking Lot Low Grade Ore Runoff Collection Pond Plan

» P27 - Parking Lot Low Grade Ore Runoff Collection Pond Sections and Details

Page 2
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4.0 TECHNICAL SPECIFICATIONS

For the construction of the Ledbetter and Parking Lot LGO Stockpiles, NewFields recommends
using the approved technical specifications developed and utilized for the construction of the
Johnny's Potentially Generating Acid Overburden Storage Area.

4.1 List of Approved Technical Specifications
> 0042 001-SP-CPeP Corrugated Polyethylene Pipe
0042 001-SP-EW-1 Earthworks

Y

0042 001-SP-FN-1 Fence

Y

0042 001-SP-GM-0 Geomembrane

Y/

0042 001-SP-GT-0 Geotextile

Y

P:\Projects\0042.016 Haile LG PAG Storage\J-REPORTS\42.016 - Haile LG Stockpile Memorandum final.docx
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1.0 GENERAL

This specification defines the requirements for Corrugated Polyethylene Pipe (CPeP) materials,

installation, and quality control associated with the Haile Gold Mine Inc. (Owner) Johnny's
Potentially Acid Generating (JPAG) Overburden Storage Area (OSA) and Contact Water Ponds
(CWP).

Any alternatives or exceptions to this specification shall be submitted in writing to the Owner

or its designated representative and shall be approved by the Engineer.

1.1 Definition of Terms

>

“Owner” is defined as Haile Gold Mine Inc. or any of its authorized representative(s) /
agent(s).

“Engineer” is defined as the Consultant or Engineering Company (NewfFields) responsible
for the detailed design or any of its authorized representative(s)/ agent(s).

“Construction Manager” is defined as the Consultant or Engineering Company (M3
Engineering and Technology) responsible for the overall project completion.

“Third Party Testing Contractor” is defined as the Consultant or Engineering Company (to
be determined) hired by the owner to provide third party inspection and testing services
for the overall project.

“Contractor” is defined as the party(s) that has executed the contract agreement for the
specified Work with the Owner or its authorized representative(s)/agent(s).

“Specifications” are defined as this document, all supplemental addenda, and any
modifications furnished by the Owner, the Engineer, or others that apply to the Work.

“Drawings” are defined as the Construction Drawings for the JPAG OSA and CWP furnished
by the Owner, Engineer, or others that apply to the Work.

“Site” is defined as the Haile Gold Mine Project site being developed by the Owner and
where the Work is to be completed as described in these Technical Specifications and
detailed on the Drawings.

“Contract” is defined as the document executed by the Owner or its authorized
representative(s)/agent(s) with the Contractor to complete specified portions of the Work.

“Work” is defined as the entire completed construction or the various separately
identifiable parts thereof required to be furnished as shown on the Drawings and as
described in the Specifications and Contract Documents.

“Modifications” are defined as changes made to the Specifications or the Drawings that are
approved by Owner and Engineer in writing, after the Specifications and Drawings have
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been issued for construction. These also refer to changes to design elements in the field to
account for unforeseen conditions.

» “Plant” is defined as all equipment, supplies, accommodations, temporary offices, etc.,
required to complete the Work.

» “Units” — In general, these Specifications and the Drawings will utilize English units,
however metric units will be used when appropriate.

1.2 Codes and Standards
All pipe work shall be of the best quality available complying with the latest standards for the

following:

» ANSI American National Standard Institute

> ASTM American Society of Testing and Materials

» AWWA  American Water Works Association

» AASHTO American Association of State Highway Officials
> SPI Society of the Plastics Industry, Inc.

> PPI Plastics Pipe Institute

1.3 Material Properties
1.3.1 Corrugated Polyethylene Pipe (CPeP) with Smooth Interior

Pipe and fittings shall be made of virgin polyethylene compounds that conform with the
applicable current edition of the AASHTO Material Specifications for cell classification as
defined and described in ASTM D 3350. Resins that have higher cell classifications in one or
more properties, with the exception of density, are acceptable provided the product
requirements are met.

For slow crack growth resistance, acceptance of resins shall be determined by using the
notched constant tensile load (NCTL) test in accordance with ASTM F2136 except that the
applied stress for the NCTL test shall be 600 psi (Note: The notched depth of 20 percent of the
nominal thickness of the specimen is critical to this procedure). The average failure time of the
five test specimens must exceed 24 hours with no single test specimen’s failure time less than
17 hours.
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Pipe and fittings shall be manufactured and comply with the current edition of AASHTO
Standard Specifications M252 and M294. All sizes shall conform to the AASHTO classification
“Type S” for smooth wall interior solid pipe and “Type SP” for smooth wall interior perforated

pipe.

CPeP and couplings for watertight application shall be Advanced Drainage System ADS N12 WT
IB or equivalent. Prefabricated fittings for the watertight application shall have bell ends
suitable for connecting to the pipe or alternatively shall have plain ends suitable for using bell-
to-bell push-on gasketed couplings.

The pipe shall have a minimum pipe stiffness of 5-percent deflection when tested in
accordance with ASTM D2412, as follows:

Nominal Diameter | Pipe Stiffness
(inches) (psi)

4 70

6 65

8 60
10-12 50
15 42

18 40

24 34
30 28
36 22
42 20
48 18
60 14

The diameters refer to the inside pipe diameter.
Where perforations are specified, they shall conform to the requirements as follows:

» AASHTO M252 “Class 2” for 4-inch to 10-inch diameter CPeP
» AASHTO M294 “Class 2” for 12-inch to 36-inch diameter CPeP
Couplings (non-watertight) shall be corrugated to match the pipe corrugations and shall

provide sufficient longitudinal strength to preserve pipe alignment and prevent separation at
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the joints. Couplings, unless watertight connections are specified, shall be split collar and shall
engage at least two full corrugations on each pipe section. Where pipe is joined to other
materials or fittings, or joined by other methods, the manufacturer’'s recommendations shall
be strictly enforced.

CPeP-to-HDPE pipe connections, if specified, shall be made using CPeP-to-HDPE adapters
supplied by the CPeP manufacturer. The HDPE pipe end of the adapter shall match the DR
(Dimensional Ratio) of the pipe being connected.

Pipe sizes and types shall be as specified on the Drawings, or as required by the Engineer.

1.4 Submittals

The CPeP material supplier shall submit to the Engineer a manufacturer’s certification that all
pipe and fittings they intend to supply comply with the applicable portions of the
specifications.

1.5 Pipe Delivery, Handling, and Storage

Pipe, fittings, valves, and other appurtenances shall be loaded and unloaded by lifting with
hoists in such a manner as to avoid damage or hazard. Under no circumstances shall pipe or
pipe fittings be dropped to the ground or into trenches. Pipe handled on skid ways shall not be
skidded or rolled against pipe already on the ground. The interior of all pipe and pipe fittings
shall be kept free from dirt and foreign material at all times.

The Contractor shall be responsible for any material furnished to him by the Owner and shall
replace or repair, in a manner approved by the Engineer at the Contractor’s expense, all such
material damaged in handling after delivery. This shall include the furnishing of all materials
and labor required for the replacement of installed material damaged prior to the final
acceptance of the Work.

1.6 Pipe Installation

CPeP shall be installed to the sizes, lines, and grades shown on the Drawings. Pipe sections
shall be joined with manufacturer-supplied couplers with the open seam of the coupler turned
to the side of the pipe. End caps shall be installed on the upstream ends of the pipe. Pipes
shall be closely monitored during backfilling activities to ensure no damage is done to the pipe.

The pipe shall be installed to the lines and grades and generally in the manner shown on the
Drawings. Where specific lines and grades are not indicated on the Drawings, the lines and
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grades will be determined by the Engineer in the field to suit the existing ground conditions.
The Contractor shall use equipment and methods acceptable to the Engineer and in
accordance with the pipe manufacturer’s recommendations for handling and placement of the
pipe and fittings.

The Contractor shall provide and install all piping required to complete the piping installation
in accordance with good piping practices, regardless of whether such piping is specifically
detailed on the Drawings. The general layout as shown on the Drawings shall be maintained.
Where interference is encountered during installation or relocation of pipelines is deemed
necessary, the Engineer shall be consulted before any changes are made.

All pipelines shall be erected to preserve accurate alignment. Care shall be taken in the
installation of pipeline runs where drainage is required to ensure that the pipeline has a
continuous slope to the point of drainage.

Prior to installation, each segment of pipe and all fittings shall be inspected for defects or
damage. All pipe, fittings, and other appurtenances shall be carefully lowered into position,
piece by piece. Under no circumstances shall such materials be dropped into position.
Extreme care shall be taken to prevent foreign material from entering the pipe while it is being
installed. Temporary end caps or other approved means shall cover open ends of the pipe
when installation is not in progress.

Pipe bends to form curves either in the horizontal or vertical plane shall not exceed that
recommended by the manufacturer or approved by the Engineer. The cutting of pipe for
inserting fittings or closure pieces shall be done in a neat manner and with good workmanship
without damage to the pipe and leaving a smooth end at right angles to the axis of the pipe.

Wherever obstructions not shown on the Drawings are encountered during construction, and
where such obstructions interfere with the work to an extent that an alteration in the lines or
grades of the pipe is required, the Engineer shall approve any deviation or arrange for removal,
relocation, or reconstruction of the obstructions.
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Johnny’s PAG OSA and Contact Water Pond Project
Specification No. 0042 001-SP-EW-1

NewFields Project No. 475.0042.001
November 14, 2014

1.0 GENERAL

This specification defines the requirements for the earthwork construction activities for the

associated with the Haile Gold Mine Inc. (Owner) Johnny’s Potentially Acid Generating (JPAG)
Overburden Storage Area (OSA) and Contact Water Ponds (CWP). The specifications set forth
in this document cover the quality of materials and workmanship for earthworks construction.

Any alternatives or exceptions to this specification shall be submitted in writing to the Owner

or its designated representative(s)/agent(s) and shall be approved by the Engineer.

1.1 Definition of Terms

>

>

“Owner” is defined as Haile Gold Mine Inc. or any of its authorized representative(s) /
agent(s).

“Engineer” is defined as the Consultant or Engineering Company (NewfFields) responsible
for the detailed design or any of its authorized representative(s)/ agent(s).

“Construction Manager” is defined as the Consultant or Engineering Company (M3
Engineering and Technology) responsible for the overall project completion.

“Third Party Testing Contractor” is defined as the Consultant or Engineering Company (to
be determined) hired by the Owner to provide third party inspection and testing services
for the overall project.

“Contractor” is defined as the party(s) that has executed the contract agreement for the
specified Work with the Owner or its authorized representative(s)/agent(s).

“Geomembrane Installer” is defined as the party (s) contracted by the Contractor or Owner
to install, inspect and test the geomembrane portions of the project.

“Specifications” are defined as this document, all supplemental addenda, and any
modifications furnished by the Owner, the Engineer, or others that apply to the Work.

“Drawings” are defined as the Construction Drawings for the JPAG OSA and CWP furnished
by the Owner, Engineer, or others that apply to the Work.

“Site” is defined as the Haile Gold Mine Project site being developed by the Owner and
where the Work is to be completed as described in these Technical Specifications and
detailed on the Drawings.

“Contract” is defined as the document executed by the Owner or its authorized
representative(s)/agent(s) with the Contractor to complete specified portions of the Work.

“Work” is defined as the entire completed construction or the various separately
identifiable parts thereof required to be furnished as shown on the Drawings and as
described in the Specifications and Contract Documents.
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» “Modifications” are defined as changes made to the Specifications or the Drawings that are
approved by Owner and Engineer in writing, after the Specifications and Drawings have
been issued for construction. These also refer to changes to design elements in the field to
account for unforeseen conditions.

» “Plant” is defined as all equipment, supplies, accommodations, temporary offices, etc.,
required to complete the Work.

» “Units” These Specifications and the Drawings will utilize English units, however metric
units will be used when appropriate.

2.0 LANDSCAPE PRESERVATION
2.1 General

The Contractor shall exercise care at all times to preserve the natural landscape and shall
conduct operations so as to prevent unnecessary damage, scarring or defacing of the natural
surroundings in the vicinity of the work. Movement of personnel and equipment within the
site disturbance, site access roads, and easements provided for access to the work shall be
performed in a manner to prevent damage to the property and the environment.

2.2 Historic and Archaeological Data

There are historic and archaeological sites and artifacts known to exist within the work area.
The known sites will be identified to the Contractor and the Contractor shall make its
personnel and any subcontractors personnel aware of such areas and the restrictions
associated with these areas. Notwithstanding, should the Contractor or any of its
Subcontractors discover evidence of artifacts of possible scientific, historic, or archaeological
significance within the work area they shall notify the Owner immediately.

2.3 Protection of Wetlands

There are jurisdictional wetlands within the work area. The known sites will be identified to the
Contractor. The Contractor shall exercise care at all times to preserve the wetlands and shall
conduct operations so as to prevent damage to the areas that will not be disturbed by the
facility construction. The 100-foot buffer around all non-impacted wetlands shown on the
plans will not be entered for any reason without written permission from the Owner.

3.0 EARTHWORKS

This section presents the technical requirements for the earthworks construction for the JPAG
OSA and CWP.
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All equipment used by the Contractor shall meet satisfactory conditions and comply with the
Specifications with the approval of the Engineer. The Engineer reserves the right to request in
writing a change in the required equipment or procedure of any work and the Contractor shall
comply.

During all earthwork operations the contractor will be responsible for dust control. Care shall
be taken to minimize and control the generation of dust by means approved by the Owner or
Construction Manager.

3.1 Control of Surface Water and Stormwater Runoff

The Contractor shall review the available surface runoff and subsurface data for the project
site and evaluate the surface and subsurface conditions at the project site with respect to
required diversion and dewatering requirements as conceptually shown on the Drawings.
During the construction period, the Contractor will be responsible for constructing and
maintaining any temporary ditches, channels, and or sediment control ponds required to
protect the works and control surface water flows as well as limit sediment transport outside
the limits of the work as directed by the Owner.

The Contractor shall prepare a stormwater management plan that will allow construction of all
the project elements as detailed on the design drawings and meets all requirements for the
South Carolina Department of Health and Environmental Control, Stormwater Best
Management Practices (BMP) Handbook. The plan shall detail the materials, equipment
pumps, piping, cofferdams, channels, and other components necessary to complete the
construction and erosion and sediment control.

The temporary surface water runoff control including temporary and permanent berms, canals
and any other control measures, shall be built according to the line and grade indicated on the
on a plan submitted by the Contractor and approved by the Owner and Construction Manager
and maintained throughout the work.

The Contractor shall build berms, and embankments and other erosion control measures
required to prevent significant transport of sediments from the stockpiles, fill areas, and other
areas of the work that may be subject to the effects of rainwater.

The Contractor shall provide equipment and perform all necessary work to maintain the areas
of surface and groundwater collection to remove sediments from the water before it leaves
the site. The Contractor shall provide the temporary erosion control measures and make
improvements immediately to these control measures as required by the Owner or Engineer.
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The Contractor shall prevent all damage to the work areas due to drying, water runoff and
sediment control.

The Contractor shall remove all temporary installations of erosion control measures when they
are no longer necessary and restore the areas affected by these measures.

The Contractor shall be responsible for the damage that results from rainfall runoff and for
failed erosion control measures.

3.2 Earthwork Specifications
3.2.1 Clearing and Grubbing

The natural ground surface is to be cleared and stripped of all organic and objectionable
materials to the limits shown on the Drawings or as required by the Engineer to facilitate
construction. The limits of stripping shall generally extend approximately 10 feet outside of the
Work activity areas as shown on the Drawings. Any clearing and stripping beyond the limits
shown on the Drawings, or as required by the Engineer, shall be subject to the approval of the
Owner.

The area shall be cleared of all trees, shrubs, undergrowth, deadwood, rocks larger than one-
foot (1) in diameter and other debris. As necessary trees shall be felled, lopped and cut to
lengths suitable for removal from the site.

All stumps, the main root ball and roots systems from the cleared trees and shrubs shall be
removed. Removal of root systems shall continue until all roots larger than 3 inch in diameter
are removed unless approved otherwise by the Owner and Engineer.

Clearing and Grubbing will be carried out using whatever method is deemed necessary,
providing it is consistent with producing an acceptable end result as determined by the Owner
and the Engineer. Care is to be taken to minimize erosion and excessive sediment buildup.

Disposal of all surface debris, trees and shrubs shall be as defined in the contract documents
and as designated by the Owner. The Contractor shall not burn or bury any debris or material
from clearing or grubbing operations unless expressly approved in writing by the Owner.

The Contractor shall be responsible for maintaining the cleared work area in a condition free
from additional vegetation growth for the duration of the project. The use of herbicides to
discourage plant growth shall not be allowed unless approved by the Owner.

All surface water runoff shall be directed to available sediment control structures before it is
released into natural drainage courses.
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3.2.2 Growth Media Stripping

Once the natural ground surface has been cleared and stripped of all objectionable materials
to the limits shown on the Drawings or as required by the Engineer the growth media (topsoil)
shall be removed. All usable growth media, as determined by the Engineer, shall be properly
placed in a storage area shown on the Drawings or as designated by the Owner.

Stripping shall mean the removal of growth media, which is defined as soil of any gradation or
degree of plasticity that contains significant quantities of visually identifiable plant matter, sod,
roots, or humus as determined by the Engineer. Over much of the JPAG OSA, ponds and
associated construction areas, stripping will consist of removal of the small root system not
removed with the clearing and grubbing operation and vegetation cover with limited removal
of surface soil at a minimum of 12 inches. The stripped material shall be hauled to growth
media storage areas as shown on the Drawings or as directed by the Owner. Stripped surface
soils and vegetation suitable for use for future reclamation purposes shall be stored separately
from material viewed as unsuitable for reclamation purposes.

Growth media stripping will be carried out using whatever method is deemed necessary,
providing it is consistent with producing an acceptable end result as determined by the Owner
and the Engineer.

After stripping of the required area, the surface shall be prepared as specified on the Drawings
or in the Technical Specifications. Prior to any surface treatment on a stripped area, the
Engineer shall be notified to inspect the stripped area and designate the method of treatment
required for continuance of Work. A survey shall be taken of the area if necessary to
determine quantities or for verification of lift or layer thickness after stripping is complete.

3.2.3 Grading and Prepared Surfaces

Once the work area has been cleared and stripped to the satisfaction of the Engineer, the
surface shall be prepared and approved by the Third Party Testing Contractor before any
overlying materials are placed. All work areas shall be graded according to the limits shown on
the Drawings. Areas of both cut and fill shall be required to bring the grading of the work area
to the elevations specified in the Drawings.

Areas that are to be filled and finished subgrade elevation for cut surfaces shall have the
exposed surface scarified to a depth of approximately 8—inches, moisture conditioned, and
compacted to 90 percent of the maximum dry density, within 3 percent of optimum moisture
content as determined by the Modified Proctor Density Test, ASTM D1557. The Engineer may
waive this requirement if the exposed surface soils without manipulating will provide a firm,
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non-yielding surface for fill placement, in which case the surface shall be moistened, lightly
scarified and the first layer of fill placed.

Cut surfaces on which there is no overlying construction such as a road and channel slopes, in
general, do not require scarification, moisture conditioning or compaction.

All boulders and cobbles that are located at the surface or partially exposed in a finish cut or fill
area that could be detrimental to the overlying construction shall be removed as directed by
the Engineer.

Areas of unsuitable material as determined by the Engineer or areas of pre-existing fill not
compacted to the specifications shall be excavated to the limits designated by the Engineer
and replaced with compacted random fill.

Areas with material suitable for use as “Drainage Layer”, “Chimney Drain”, or “Low-
Permeability Layer or Liner” as determined by the Engineer shall be excavated to the limits
designated by the Engineer, placed into designated storage areas, and replaced with
compacted fill, or the area re-contoured to tie into the adjacent designed contours as directed
by the Engineer.

The Contractor is responsible for maintaining the surface in a satisfactory condition after
approval of the Engineer. The Contractor shall protect the prepared surface from weather,
construction equipment and other factors.

3.2.4 Prepared Diversion Surface

Diversion and runoff channels (temporary or permanent) and cut and fill areas, in general, shall
be prepared as indicated above and as per the following:

All areas that require cut to achieve the rough grade within the channel flow area that is not in
rock shall be scarified to a depth of approximately 8 inches, moisture conditioned, and
compacted to 95 percent of the maximum dry density as determined by ASTM D1557.

Areas of the channels to receive geotextile or reinforced turf mat shall be free of angular
particles and hard objects that may damage the geotextile. Smooth-drum finishing rollers shall
be used to smooth the surface to embed small stones and rocks into the soil matrix. Where
excessive coarse material is exposed at the surface, rock removal by appropriate methods or
other surface finishing as directed by the Engineer will be required.
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Channel areas to receive geomembrane shall be finished in accordance with Section 3.3
“Finished Surface Preparation of Areas to Receive Geomembrane Lining” unless directed
otherwise by the Engineer.

3.2.5 Excavations and Borrow Areas

Excavation methods, techniques and procedures shall be developed with consideration to the
nature of the materials to be excavated and shall include all precautions that are necessary to
preserve, in an undisturbed condition, all areas outside the lines and grades shown on the
Drawings or as required by the Engineer. Excavation, shaping, etc., shall be carried out by
whatever method is considered most suitable, providing it is consistent with producing an
acceptable result as determined by the Engineer. Excavations shall be graded to provide
drainage and prevent ponding. For excavations that cannot be graded to drain, the Contractor
shall make provisions for the equipment and labor necessary to keep the excavations free of
standing water.

No excavation beyond the lines and grades shown on the Drawings or as required by the
Engineer shall be completed without the prior approval of the Engineer and Owner. If such
additional excavation is done without prior approval and, in the opinion of the Engineer,
requires backfilling to satisfactorily complete the Work, such backfilling shall be approved by
the Engineer and shall be completed at the Contractor’s cost. The Contractor shall protect and
maintain all excavations until the adjacent placement or overlying placement of material has
been completed.

The Contractor shall coordinate borrow activities with the Engineer and Third Party Testing
Contractor to allow the sampling and testing of materials prior to their excavation. The
Contractor shall allow the Engineer and Third Party Testing Contractor adequate time to
evaluate potential borrow materials. Materials from excavations within the works or borrow
areas that meet the specified requirements for other construction materials shall be stockpiled
or placed in fill areas as directed by the Engineer and Owner. Unsuitable or excess materials
shall be hauled to waste or stockpile areas.

The materials obtained from borrow pits or Owner-stockpiled material shall be selected to
ensure that the gradation requirements for the various construction materials are achieved
and that the materials are as homogeneous as possible. Care shall be taken to avoid cross-
contaminating different types of materials.

On-site borrow areas shall be developed within the limits shown on the Drawings or as
required by the Owner. Should the Contractor wish to develop additional borrow sources, the
Contractor shall receive written approval from the Owner prior to proceeding. Approval by
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the Owner may require that subsurface investigations be carried out to obtain samples as are
required by the Engineer to make an appropriate assessment of the suitability of the borrow
materials in the area for the intended use at the Contractor’s cost.

Borrow pit operations shall be subject to the approval of the Owner and Engineer and shall
avoid waste of any suitable construction material therein. Clearing and stripping of any borrow
area is to be completed with all salvageable growth media stockpiled in areas designated on
the Drawings or as directed by the Owner. Each borrow area shall be developed with due
consideration for drainage and runoff from the excavated surfaces so as to minimize erosion
and ensure sediment control prior to release of any surface water or stormwater. Each borrow
area shall be excavated in near-horizontal layers and in such a manner that water will not
collect and pond except as approved by the Owner. Before being abandoned, the sides of any
borrow areas outside the Work area shall be brought to stable slopes (not steeper than
2.5H:1V) with slope intersections rounded and contoured to provide a natural, neatly graded
appearance.

Growth media piles shall be leveled, trimmed and shaped to prevent the occurrence of
ponding or concentrations of surface runoff and to provide a neat appearance. Finished slopes
of the growth media stockpiles shall be graded to 2.5H:1V for interim reclamation. All surface
water runoff shall be directed to available natural drainage courses and shall utilize proper
sediment control measures approved by the Owner.

3.2.6 Groundwater Collection Drains

Groundwater collection drains shall be installed in the locations as shown on the Drawings or
as directed by the Engineer. Once the work area has been dewatered, cleared, grubbed and
stripped of growth media and unsuitable materials the area will be inspected by the Engineer
to determine the need and required limits for groundwater collection drains. Generally this
inspection will be a visual inspection however some excavation of test holes may be
incorporated into the inspection to identify the limits of the groundwater collection system
and unsuitable materials before construction of the groundwater collection drain system.

For areas within the limits of any groundwater collection drain that requires the removal of
unsuitable material a determination will be made by the Engineer once the unsuitable material
has been removed as to whether the area requires to be backfill to achieve the necessary drain
profile or if the adjacent area can be re-contoured to tie into the adjacent designed contours.

Construction of the drains shall be in general accordance with the typical section(s) shown on
the Drawings with such modifications as required by the Engineer during installation to suit the
field conditions.

Page 8



Haile Gold Mine Inc. |
Johnny’s PAG OSA and Contact Water Pond Project .
Specification No. 0042 001-SP-EW-1

NewFields Project No. 475.0042.001

November 14, 2014

The lines and grades will be determined by the Engineer in the field to suit the existing ground
conditions. The minimum slope of the trench bottom will be 0.5 percent.

The groundwater drain outlet shall be in a sump as shown on the Drawings.

3.2.7 Fill Materials

Earthfill will not be placed until the clearing and stripping, and required foundation
preparations have been completed; the foundation has been inspected and approved by the
Engineer; and any required surveys completed.

All material used for fill shall be loaded and hauled to the placement site, dumped, spread, and
leveled to the specified layer thickness. Fill shall be moisture conditioned and compacted to
form a dense integral fill in accordance with these technical specifications and as approved by
the Engineer. Care shall be taken at all times to avoid segregation of the material being placed
and, if required by the Engineer, all pockets of segregated or undesirable material shall be
removed and replaced with material that matches the surrounding material. All oversize
material will be removed from the fill material either prior to it being placed or after it is
dumped and spread but prior to compaction. No additional payment will be made to remove
oversized materials unless the Work is specifically identified as a payment item on the
Schedule of Quantities.

For most construction conditions, the fill is to be constructed in near horizontal layers with
each layer being completed over the full length and breadth of the zone before placement of
subsequent layers. Each zone shall be constructed with materials meeting the specified
requirements and shall be free from lenses, pockets, and layers of materials that are
substantially different in gradation from the surrounding material in the same zone, as
determined by the Engineer.

Except in areas approved by the Engineer, where space is limited or as otherwise specified, fill
shall be placed by routing the hauling and spreading units approximately parallel to the axis of
fill. The hauling equipment shall be routed in such a manner that they do not follow in the
same paths but spread their travel routes evenly over the surface of the fill to aid in
compaction of the fill placed.

Moisture conditioning is the operation required to increase or decrease the moisture content
of material to within the specified limits. If moisture conditioning is necessary, it may be
carried out by whatever method the Contractor deems is suitable, provided it produces the
moisture content specified in these technical specifications or designated by the Engineer. The
Contractor shall take the necessary measures to ensure that moisture is being distributed

Page 9



Haile Gold Mine Inc. | |
Johnny’s PAG OSA and Contact Water Pond Project .
Specification No. 0042 001-SP-EW-1

NewFields Project No. 475.0042.001

November 14, 2014

uniformly throughout each layer of material being placed immediately prior to compaction.
Measures shall be adopted as are necessary to ensure that the designated moisture content is
preserved after compaction until the overlying layer is placed.

All particles having dimensions that interfere with compaction in the fill as determined by the
Engineer or Third Party Testing Contractor shall be removed from the zone in which they were
placed either prior to or during compaction.

The rolling pattern for compaction of all zone boundaries or construction joints shall be such
that the full number of roller passes required in one of the adjacent zones, or on one side of
the construction joint, extends completely across the boundary or joint.

Minor deviations from the material properties and gradation limitations specified in the
Sections below may be acceptable, subject to the review and approval of the Engineer.

3.2.7.1 Random Fill

Material Properties - The random fill will have a wide range of Unified Soil Classifications
(USCS) and may contain significant variations in gradation and compaction properties. Random
fill shall be placed in areas where the material is not required to be of uniform character and
engineering properties. Random fill shall be free of roots, grass and other organic material and
consist of inorganic soil and rock materials from required excavations, mine overburden
materials or borrow material from other sources, as approved by the Engineer.

Materials containing rock or cobbles, gravel and clean gap graded sand (minimal fines) from
required excavations may be used subject to the Engineer’s approval and provided the rock be
reasonably graded such that large void spaces do not result and the clean sand is not placed
within 10 feet of a permanently exposed slope. Further, the maximum size rock shall be no
larger than two-thirds (2/3) of the compacted lift thickness.

Placement Methods - Random fill shall be moisture conditioned to within 2 percent below and
3 percent above of the optimum moisture content, placed in 12-inch maximum loose lifts, and
compacted to 95 percent of the maximum dry density (ASTM D1557). Slight variations from
the specified moisture range may be acceptable subject to the acceptance of the Engineer and
provided the required compacted densities are achieved. The random fill material shall be
compacted with appropriate compaction equipment capable of achieving compaction through
the full thickness of the lift layer. If the random fill placement and compaction utilizes 90-ton
or larger haul trucks, the lift thickness can be increased subject to the approval of the Engineer.

Rock fill containing more than 30-percent rock (materials above %-inch size) shall be spread,
placed and compacted using procedures based on the results of a test fill. The type of
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compaction equipment, number of passes, maximum rock size and loose lift thickness will be
approved by the Engineer in writing based on the acceptable test fill performance. The
Contractor shall outline his proposed procedures for moisture conditioning and fill placement,
and submit them to the Engineer for review and approval. The Contractor shall construct a
test fill to verify the adequacy of the compaction equipment for achieving the required density.
The test fill may be located so that it is incorporated into the fill area. The test fill shall be
constructed and monitored in accordance with the U. S. Army Corps of Engineers’ (USACE)
guidelines for test fill construction (USACE, EM 1110-2-2301).

The data to be collected during construction of the test fill shall include the following:
» Lift thickness of 1, 2, and 4-feet (three test fills to determine optimum lift thickness)

» Amount of settlement after every two passes of the compactor to a maximum of 25 passes
» Gradation and moisture content of in-place material

» In-place fill density at completion of the test by nuclear gauge or other methods approved
by the Engineer. If rockfill the water replacement method may be required to assess
compaction.

A curve showing change in settlement versus number of passes shall be produced from the
data. This curve will be used to determine the required minimum number of passes for
acceptable compaction. In general, the minimum number of passes will be that number to
achieve 80 percent of the total settlement obtained after ten complete passes of the
compaction equipment. Final determination by the Engineer of the lift thickness and minimum
required passes will be based on review of the test data.

Maximum rock size for all fills shall be two—thirds (2/3) of the compacted lift thickness, unless
otherwise approved by the Engineer. Oversize materials shall be removed from the fill.

The placement of fill shall be temporarily suspended by the Contractor due to weather
concerns if the materials and installation cannot comply with the technical specifications, with
no cost to the Owner.

3.2.7.2 Low-Permeability Soil Liner

Material Properties — Low-permeability soil material shall consist of an inorganic fine-grained
silt and clay or sandy and gravelly silt and clay material obtained from on-site excavations,
near-site borrow areas or generated from the pit and stockpiled by the Owner.

The material gradation shall be as follows:
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Sieve Size Percent Passing
(square openings) (by dry weight)
6 -inch 100

No. 4 55-100
No. 200 25-70

The low-permeability soil shall have a minimum plasticity index of 15 as determined by ASTM
4318

Laboratory testing (see Table 5) shall be completed on all low-permeability layer and liner
sources prior to placement by the Third Party Testing Contractor. The material shall be
classified and compared to the material properties used in the design and approved by the
Engineer prior to placement.

Some oversize materials, on the order of 6 to 12-inches, will be present in the proposed low-
permeability materials. Removal of the oversize materials will be necessary to meet the
requirements of the material gradation and to meet the technical specifications for the
requirement of the finished surface.

Placement Methods — The low-permeability material shall be placed in lifts not to exceed 12
inches compacted lift thickness. This material shall be compacted to 95 percent of the
maximum dry density as determined by ASTM D1557. The moisture content of the material will
be maintained at optimum to 3 percent above optimum moisture content. Slight variations
from the specified material gradation, moisture range and compaction requirements may be
acceptable subject to the acceptance of the Engineer. The low-permeability liner material shall
be compacted using a sheepsfoot compactor. Smooth-drum finishing rollers shall be used to
smooth the surface to remove the tracks from the sheepsfoot rollers and to embed small
stones and rocks into the soil matrix for the low-permeability soil liner.

The Contractor shall protect the finished surface of the low-permeability soil liner from
desiccation cracking and weather damage between placement activity and coverage by the
Geomembrane Installer. Areas that exhibit desiccation cracks in excess of % inch in depth or
are damaged due to weather shall be reworked prior to geomembrane placement without
additional costs to the Owner.

If moisture accumulates under the geomembrane before or after welding the panels and
softens the low-permeability soil liner, the membrane shall be removed and the earthwork
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Contractor shall be required to recondition and recompact the low permeability soil liner to
comply with the technical specifications without additional costs to the Owner.

The Contractor shall remove all rocks larger than 4 inches and construction stakes from the low
permeability soil liner and any holes shall be filled to the approval of the Engineer.

If any area of the low permeability soil liner does not comply with the requirements of the
technical specifications and is not approved by the Engineer it shall be considered in
nonconformance and the Contractor shall be required to rework the area until acceptable at
no cost to the Owner.

3.2.7.3 Liner Protective Layer

Material Properties —Liner protective layer material shall consist of sands, silts and gravels and
is placed on top of the geomembrane to provide a protective layer between the geomembrane
and the overburden materials. The material shall be free from debris, large gravel particles and
any other materials that have the potential to damage the underlying geomembrane. The
material shall have a maximum Pl of 15 as determined by ASTM 4318 and generally conform to
the following gradation unless otherwise approved by the Engineer.

Sieve Size Percent Passing
(square openings) (by dry weight)
1 —inch (25.4 mm) 100
No. 4 (4.75 mm) 50-100
No. 40 (0.425 mm) 20-90
No. 200 (0.075 mm) 0-25

Placement Methods - Before placing the protective layer, the Contractor shall verify by a visual
inspection that all geomembrane material installed in the area are free from perforations,
wrinkles, scratches and other damage. The Engineer shall inspect the geomembrane material
to verify that it is ready to receive the protective layer.

Protective layer material shall be placed directly on the geomembrane with extreme care to
prevent damage of the geomembrane. This is generally done by hauling and placing the
material on the geomembrane in a single lift with haulage units that exert less than 80 pounds
per square inch (psi) of ground pressure. The material shall be spread with a low ground
pressure crawler-type tractor or equivalent that exerts less than 80 psi of ground pressure.
The material shall be placed at a minimum loose thickness such that the final lift thickness is
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not less than the design thickness shown on the drawings (Contractor to determine allowance
for settlement). At no time shall equipment operate directly on the surface of the
geomembrane.

Special attention shall be taken when being placed over the geomembrane. All oversized
material that may damage the underlying geomembrane will be removed by whatever means
necessary to ensure there is no damage. Because of the thickness of the protective layer and
the potential damage of the geomembrane, vehicle traffic on the protective layer shall be as
minimum as possible and shall be restricted to roadways and other main access ways.
Protective layer thickness within roadways shall be maintained at least 4-feet above the
geomembrane surface or whatever thickness is deemed necessary by the Engineer based on
test pad trials performed prior to starting protective layer placement.

Proposed methods and equipment to be utilized in protective layer construction, shall be
submitted to the Engineer for review prior to commencement of the Work.

The Contractor shall not place fill materials at such times that, in the opinion of the Engineer,
conditions for such operations are unsatisfactory due to precipitation, low temperatures or any
other reasons. As the ambient air temperature increases, wrinkles in the geomembrane will
develop due to thermal expansion of the geomembrane. Placement of the protective layer will
cease if the wrinkles become large enough to fold over or it causes a crease to form when
covered with protective layer material. Protective layer material shall be placed during the
cooler times of the day or during the evening when the geomembrane lays relatively flat. To
minimize the effect of wrinkles, the protective layer shall be placed in an uphill direction and
parallel to the contours. At no time, shall conditions result in the movement or slippage of the
protective layer materials that could potentially cause liner or pipe damage. Except as
necessary for construction and the safety of the Works, geomembrane anchor trenches shall
not be filled until several cycles of expansion and contraction have occurred.

The thickness of the protective layer shall be verified by the Third Party Testing Contractor and
areas with deficient amounts of material shall be reworked to comply with the technical
specifications. Any damage done to the geomembrane material during installation shall be
exposed by the Contractor and repaired by the Geomembrane Installer at no cost to the
Owner.

Protective layer placement shall be suspended if in the opinion of the Engineer the operation
creates unsafe conditions due to moisture or ice build-up on the geomembrane, visibility
becomes problematic or the quality of work is being compromised. The Contractor shall make
sure material is not rutting or pumping under the haul traffic due to the excessive moisture.
Materials shall not be placed on concentrations of snow or ice, nor shall concentrations of
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snow or ice be incorporated into the fill material either prior to or during placement. In heavy
snow, rainfall or when visual inspection is not possible either due to visibility or inability to
safely stand on the geomembrane, the protective layer placement shall be suspended by the
Engineer at no cost to the Owner. Snow and ice must be removed from the liner surface prior
to protective layer placement. The snow or ice shall be removed a sufficient distance from the
liner and drainage interface edge such that the Third Party Testing Contractor personnel can
examine the liner conditions prior to protective layer placement. Frozen chunks in the
protective layer material that may damage geomembrane or add excessive moisture to the
material once thawed are not allowed.

The Contractor shall supply a full-time laborer to visually inspect 100% of the protective layer
placement and direct the equipment. The Third Party Testing Contractor will also observe all
protective layer placement and will have the authority to require any areas to be removed and
inspected if damage to the geomembrane is suspected.

3.2.7.4 Drainage Aggregate

Material Properties - The drainage aggregate material shall consist of clean gravel. The
materials shall be composed of hard, durable stone particles reasonably free from thin, flat,
and elongated pieces. The material shall consist of either native non-plastic materials
generated through an off-site crushing and screening operation. The material shall meet the

following gradation limits:

Sieve Size Percent Passing
(square openings) (by dry weight)
1% —inch 100
% -inch (19mm) 70-100
No. 4 (19mm) 5-50
No. 40 (mm) 0-35
No. 200 (0.075mm) 0-8

Material used for drainage aggregate may be approved by the Engineer by visual inspection if
the rock is determined to be sound and durable. However, if in the Engineer’s opinion, the
material is questionable or unacceptable, the Engineer may require one or more of the
following laboratory tests on representative drainage material samples in order to assess the
quality of the material.

Drainage Aggregate Material Laboratory Tests
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Test Description Test Method Specification Requirement

. 50% Loss Maximum

Los Angeles Abrasion ASTM C 535 (after 500 revolutions)

Sodium Sulfate or Magnesium AASHTO T 104 or 10% Maximum Loss

Sulfate Soundness ASTM C88 (after 5 cycles)

Soundness by 10% Maximum Loss

AASHTO T 103
Freezing and Thawing (after 12 cycles)
Slake Durability ASTM 4644 Classification as
Type 1l

Placement Methods - Before placing the drainage aggregate, the earthwork Contractor shall
verify by a visual inspection that all geomembrane materials installed in the area are free from
perforations, wrinkles, scratches and other damage. The Engineer shall inspect the
geomembrane material to verify that it is ready to receive the drainage blanket.

Drainage aggregate material shall be placed directly on the geomembrane and around piping
with extreme care to prevent damage of the geomembrane. This is generally done by hauling
and placing the material on the geomembrane in a single lift with haulage units that exert less
than 80 psi of ground pressure. The material shall be placed at a minimum loose thickness
such that the final lift thickness is not less than the design thickness shown on the drawings.
Contractor to determine allowance for settlement. At no time shall equipment operate
directly on the surface of the geomembrane.

Special attention shall be taken when drainage material is being placed over the corrugated
Polyethylene (CPe) and High Density Polyethylene (HDPE) pipe. All oversized material that may
damage the pipework or geomembrane will be removed by whatever means necessary to
ensure there is no damage. Because of the thickness of the drainage aggregate and protective
layer and the potential crushing of the collector pipes and damage of the geomembrane,
vehicle traffic on the drainage materials shall be as minimal as possible and shall be restricted
to roadways and other main access ways. Drainage aggregate or protective layer thickness
within roadways shall be maintained at least 4-feet above the geomembrane surface. A
minimum cover equal to 1-foot over the top of the 4-inch CPe pipe and a minimum of 1.5-feet
over the top of 8-inch or larger CPe or HDPE pipe shall be maintained at all times.

Proposed methods and equipment to be used in drainage aggregate construction shall be
submitted to the Engineer for review and approval prior to commencement of the Work.

The Contractor shall not place fill materials at such times that, in the opinion of the Engineer,
conditions for such operations are unsatisfactory due to precipitation, low temperatures or any
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other reasons. As ambient air temperature increases, wrinkles in the geomembrane will
develop due to thermal expansion of the geomembrane. Placement of drainage aggregate will
cease if the wrinkles become large enough to fold over or it causes a crease to form when
covered with drainage blanket material. Drainage aggregate material shall be placed during
the cooler times of the day or during the evening when the geomembrane lays relatively flat.
To minimize the effect of wrinkles, the drainage aggregate shall be placed in an uphill direction
and parallel to the contours. At no time, shall conditions result in movement or slippage of the
drainage blanket materials that could potentially cause liner or pipe damage. Except as
necessary for construction and the safety of the Works, geomembrane anchor trenches shall
not be filled until several cycles of expansion and contraction have occurred.

The thickness of the drainage aggregate shall be verified by the Third Party Testing Contractor
and areas with deficient amounts of material shall be reworked to comply with the technical
specifications. Any damage to the geomembrane material during installation shall be exposed
by the Contractor and repaired by the Geomembrane Installer at no cost to the Owner.

Drainage aggregate placement shall be suspended if in the opinion of the Engineer the
operation creates unsafe conditions due to moisture or ice build-up on the geomembrane,
visibility becomes problematic or the quality of work is being compromised. The Contractor
shall make sure material is not rutting or pumping under the haul traffic due to the excessive
moisture. Materials shall not be placed on concentrations of snow or ice, nor shall
concentrations of snow or ice be incorporated into the fill material either prior to or during
placement. In heavy snow, rainfall or when visual inspection is not possible either due to
visibility or inability to safely stand on the geomembrane, the drainage aggregate placement
shall be suspended. Snow and ice must be removed from the geomembrane surface prior to
overliner placement. The snow or ice shall be removed a sufficient distance from the
geomembrane and drainage aggregate edge such that the Third Party Testing Contractor
personnel can examine the geomembrane conditions prior to drainage blanket placement.
Frozen chunks in the drainage aggregate material that may damage geomembrane or add
excessive moisture to the material once thawed are not allowed. The moisture content of the
drainage aggregate shall be maintained at a minimum (<5%) to avoid excess freezing within the
material.

The Contractor shall supply a full-time laborer to visually inspect 100% of the drainage
aggregate placement and direct the equipment. The Third Party Testing Contractor will also
observe all drainage aggregate placement and will have the authority to require any areas to
be removed and inspected if damage to the geomembrane is suspected.
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3.2.7.5 Pipe Bedding and Pipe Backfill

Material Properties - Pipe bedding and backfill material for foundations, culverts and pipes
shall consist of materials with the following typical characteristics:

. . Percent Passing
Sieve Size (by dry weight)
(square openings)
Pipe Backfill Pipe Bedding

4 —inch (100 mm) 100
3 —inch (75 mm) 90-100
1-% -inch (37.5 mm) -- 100
% -inch (19 mm) -- 90-100
No. 4 (4.75 mm) -- 30-70
No. 40 (0.425 mm) -- --
No. 200 (0.075 mm) 8-20 8-20
Plasticity Index 10 max 10 max

Pipe bedding and pipe backfill shall be free of organic material.

Placement Methods - Backfilling shall be done as soon as possible after pipe or culvert
installation. Suitable backfill and embankment material, free from large lumps, clods, or rocks
shall be placed alongside the structure in loose layers not exceeding 8—inches thick to provide a
berm of compacted earth on each side of the pipe or structure. The fill materials shall be a
minimum of 5-feet wide or the width of the pipe diameter or structure but no less than
required to operate the appropriate compaction equipment. Each 8-inch layer shall be
moisture conditioned, as required to facilitate compaction and compacted to a minimum of 95
percent of the maximum dry density as determined by ASTM D1557 or as directed by the

Engineer.

If it is necessary to construct a haul or other vehicle road over the pipe trench, the Engineer
shall be consulted prior to the initiation of trench construction for specification modification to
achieve structure sufficient for such traffic loading.

Backfill shall be placed symmetrically on each side of the structure. The backfill differential on
either side of the pipe shall not exceed 8-inches, or one quarter of the diameter of the
structure, whichever is less.
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Prior to adding each new layer of loose backfill material until a minimum 12-inches of cover is
obtained, an inspection shall be made by the Third Party Testing Contractor of the inside of
the structure for local or unequal deformation caused by the backfilling operation. Only hand-
operated tamping equipment shall be allowed within vertical planes 3-feet beyond the
horizontal projection of the outside surfaces of the structure. Modification to this technical
specification as recommended by the culvert or structure manufacturer or designer can be
submitted for approval by the Engineer. No heavy earthmoving equipment shall be permitted
over the structure until a minimum of 150 percent of the largest buried pipe diameter of
compacted fill has been placed over the top of the structure, or the minimum cover
recommended by the culvert manufacturer or designer. In no case shall the minimum
compacted structural cover be less than 12-inches.

Backfill material shall not be placed against any concrete foundation, abutment, wing wall, or
culvert until the concrete has been in place at least seven days or the compressive strength of
the concrete is 75 percent of the required 28-day strength. On structures that are not
permanently supported laterally and that cannot tolerate horizontal movement, internal
bracing or support should be placed during backfill operations.

3.2.7.6 Riprap

Material Properties - Riprap shall be hard, durable, angular in shape, reasonably well graded
and free of organic and deleterious material and foreign debris. It shall have a specific gravity
greater than 2.5 and its largest dimension shall not be larger than 3 times its smallest
dimension. Rounded gravel, cobble and boulders shall not be allowed unless otherwise
approved by the Engineer. Riprap shall generally conform to the following gradation as
determined by ASTM C136.

Dso=3in. (75 mm)

Sieve Size % Passing Typical Stone Mass
6 in. (150 mm) 100
3in. (75 mm) 35-55 1.3 lbs. (0.6 kg)
1.5in. (37.5 mm) 0-20
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Dso =6 in. (150 mm)

Sieve Size % Passing Typical Stone Mass
12 in. (300 mm) 100
9in. (225 mm) 50-70 35 lbs. (16 kg)
6 in. (150 mm) 35-55 10 Ibs. (4.5 kg)
2in. (50 mm) 2-10 0.5 Ibs. (0.2 kg)
Dso =9 in. (225 mm)
Sieve Size % Passing Typical Stone Mass
18 in. (450 mm) 100
15in. (375 mm) 70-100 165 Ibs. (75 kg)
9in. (225 mm) 50-70 35 lbs. (16 kg)
6 in. (150 mm) 35-55 10 Ibs. (4.5 kg)
3in. (75 mm) 2-10 1.3 lbs. (0.6 kg)
Dso =12 in. (300 mm)
Sieve Size % Passing Typical Stone Mass
24 in. (600 mm) 100
21 in. (525 mm) 70-100 440 lbs. (200 kg)
18 in. (450 mm) 50-70 275 Ibs. (125 kg)
12 in. (300 mm) 35-55 88 Ibs. (40 kg)
4 in. (100 mm) 2-10 3 Ibs. (1.4 kg)
Dso = 18 in. (450 mm)
Sieve Size % Passing Typical Stone Mass
36 in. (900 mm) 100
30in. (750 mm) 70-100 1280 Ibs. (580 kg)
24 in. (600 mm) 50-70 650 Ibs. (295 kg)
18 in. (450 mm) 35-55 275 Ibs. (125 kg)
6 in. (150 mm) 2-10 10 Ibs. (4.5 kg)

Minor deviations to the above gradations may be allowed if approved by the Engineer.
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The stone size for grouted boulder riprap shall be as follows:

Percent Passing
Rock Size® Typical Stone = = = =
Mass 9in. 12in. 15in. 18in.
(225mm) (300mm) (375mm) (450mm)
6 in. (150mm) 10lbs. (4.5kg) 0-5 0-5
9in. (225mm) 35lbs. (16kg) 0-50 -
12 in. (300mm) 88lbs. (40kg) 70-100 0-50 0-5 0-5
15in. (375 mm) 165Ibs. (75kg) 100 70-100 0-50 -
18in. (450 mm) 275lbs. (125kg) 100 70-100 0-50
21in. (525 mm) 440lbs. (200kg) 100 70-100
24 in. (600 mm) 650Ibs. (295kg) 100
27 in. (675 mm) 925lbs. (420kg)
301in. (750 mm) %éggg'
Minimum Grout Thickness® 6in. (150mm) 8in. (200mm) 10in. (250 mm) 12 in. (300mm)

2 The median rock size in the grouted riprap blanket should not exceed 0.67 times the blanket thickness. The
largest rock used should not exceed the blanket thickness.

b The finished grout should not leave face stones exposed more than one-third their depth.

The concrete mortar for the grouted riprap shall consist of medium strength concrete with a
strength of 2,000 psi after 28 days of curing. The maximum aggregate size should be 0.5 inches
and have a slump of between 5 to 8 inches. Sand mixes may be used if sufficient cement is
included in the mix to give the mortar good strength and workability. The Engineer shall

approve all mortar mix designs before beginning work.

Weep holes should be installed through the full thickness of the grout or mortar blanket to
relief any hydrostatic pressure that may build up beneath the blanket. The weep holes shall be
constructed by installing 2-inch diameter PVC pipes at a spacing of 6-feet. The end of the pipe
that is buried shall be covered with a wire screen or nonwoven geotextile. If there is no filter
layer designed beneath the grout blanket then the bottom end of the weep hole shall be
extended at least 6 inches below the grout blanket and encapsulated in a clean drain gravel
material that is wrapped with geotextile. The clean gravel shall consist of 1-inch gravel.

Material used for riprap may be approved by the Engineer by visual inspection if the rock is

determined to be sound and durable. However, if in the Engineer’s opinion, the material is
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questionable, the Engineer may require one or more of the following laboratory tests on
representative riprap samples in order to evaluate the quality of the material.

Riprap Laboratory Tests

Test Description Test Method Specification Requirement

. 50% Loss Maximum
Los Angeles Abrasion ASTM C 535 (after 500 revolutions)
Sodium Sulfate or Magnesium AASHTO T 104 or 10% Maximum Loss
Sulfate Soundness ASTM C88 (after 5 cycles)
Soundness by 10% Maximum Loss

AASHTO T 103
Freezing and Thawing (after 12 cycles)
Slake Durability ASTM 4644 Classification as
Type 1l

Placement Methods - Surfaces and piping to be protected by riprap shall be dressed to a
smooth surface. All soft or objectionable material shall be removed as directed by the
Engineer and replaced with an approved material. Materials underlying the riprap shall be
placed in accordance with each materials specific placement specifications.

The riprap shall be placed as shown on the Drawings or as required by the Engineer in a
manner that will produce a reasonably well graded mass of stone with the minimum
practicable percentage of voids and good stone interlocking and contact. The entire mass of
stone shall be placed in reasonable conformance with the lines, grades, and thicknesses shown
on the Drawings. Riprap shall be placed to its full thickness during a single operation and in
such a manner as to avoid damaging or displacing the underlying bedding material or
geotextile.

The larger stones shall be well distributed and the materials shall be placed and distributed so
that there will be no large accumulations of either the larger or the smaller size stones. Hand
placing or rearranging of individual stones by mechanical equipment may be required to
achieve the results specified.

For grouted riprap, stones shall be placed with due care to prevent soil, sand, or spall from
filling the voids. The rock shall be wet immediately prior to commencing the grouting
operation. Joints shall be filled with grout from bottom to top and the surfaces swept with a
stiff broom. Full depth penetration of the concrete mortar (grout) into the riprap shall be
required. To achieve this spading and rodding or a small diameter vibrator (pencil vibrator) will
be required.
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Grouting shall not be done in freezing weather. In hot, dry weather, the work shall be
protected and kept moist for at least three days after grouting, or clear membrane curing
compound may be used.

No loads will be allowed on the finished grouted riprap until 70 percent of the specified
concrete mortar strength has been achieved or as approved by the Engineer.

3.2.7.7 Road Wearing Course

Material Properties - The road wearing course shall generally conform to the following
gradation requirements as determined by ASTM C136 and C117 or as approved by the
Engineer.

Sieve Size Percent Passing
(square openings) (by dry weight)
4 —inch (100 mm) 100
3/4 —inch (19 mm) 50-80

No. 4 (4.75 mm) 35-50
No. 16 (1.18 mm) 15-40
No. 200 (0.075mm) 2-10

The plasticity index for road wearing course materials shall be no greater than 15.

Placement Methods — Road wearing course shall be placed in a maximum 12-inch lift to 95% of
the maximum dry density as determined by ASTM D1557. The moisture content shall be
sufficient to obtain adequate density.

3.3 Finished Surface Preparation of Areas to Receive Geomembrane Lining

Areas to receive geomembrane lining shall be approved prepared subgrade free of angular
particles over 3/4-inch diameter and hard objects that may damage the geomembrane. Where
excessive coarse material is exposed at the surface, rock removal by appropriate methods or
other surface finishing as directed by the Engineer will be required. Rough areas with
depressions or loose material shall be covered with a cushion of fine-grained materials or for
large depressions, with screened, prepared subgrade material (passed over %--inch mesh
screen) or equivalent.
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Once the Contractor believes that the surface preparation is complete, an inspection will be
completed by the Geomembrane Installer, Engineer, and Owner with the Contractor present.
Any areas requiring repairs shall be fixed by the Contractor at no cost to the Owner.

3.4 Compaction Equipment

Sufficient compaction equipment of the types and sizes required to complete the work shall be
provided for compaction of the various fill materials. The use of alternative equipment will be
dependent upon completion of suitable test fills to the satisfaction of the Engineer to confirm
that the alternative equipment will compact the fill materials to the specified density.

Compaction equipment shall be maintained in good working condition at all times to ensure
that the amount of compaction obtained is a maximum for the equipment. The Contractor
shall provide the Owner and Engineer a list of proposed compaction equipment to be used
before commencing Work.

3.4.1 Smooth Drum Vibratory Roller

Smooth drum vibratory rollers shall be equipped with a suitable cleaning device to prevent the
accumulation of material on the drum during rolling. Each roller shall have a total static weight
of not less than 20,000 pounds at the drum when the roller is standing on level ground. The
drum shall be not less than 60-inches in diameter and 78-inches in width. The vibration
frequency of the roller drum during operation shall be between 1,100 and 1,500 vibrations per
minute, and the centrifugal force developed by the roller, at 1,250 vibrations per minute, shall
not be less than 38,000 pounds.

For compaction by the vibratory roller, a single coverage shall be defined as one pass of the
roller. A minimum overlap of 12-inches shall be maintained between the surfaces traversed by
adjacent passes of the roller drum. During compaction, the roller shall be propelled at 2 miles
per hour (mph) or lesser speed as approved by the Engineer. The power of the motor driving
the vibrator shall be sufficient to maintain the specified frequency and centrifugal force under
the most adverse conditions that may be encountered during the compaction of the fill.
Propulsion equipment for the roller shall be adequate to propel the roller at speeds up to 4
mph.

3.4.2 Tamping-Foot (Sheepsfoot) Roller

The majority of the fill may be compacted with a tamping-foot or sheepsfoot roller. The
tamping foot roller shall be self-propelled and fully ballasted with a standard tamping-foot
design developing 5,000 pounds in force per linear foot of width at rest on level ground or
equivalent as approved by the Engineer.
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3.4.3 Special Compactors

Special compactors shall be used to compact materials that, in the opinion of the Engineer,
cannot be compacted properly by the specified larger vibratory roller because of location or
accessibility.

Special compaction measures shall be adopted such as hand-held or small walk behind
compactors or other methods approved by the Engineer to compact fill in trenches, around
structures, and in other confined areas that are not accessible to the larger vibratory roller or
tamping-foot roller. Such compaction shall be to the specified density for the particular
material.

3.5 Quality Assurance

The Third Party Testing Contractor will take samples of fill materials and perform gradation,
moisture content, Atterberg Limits, and field density tests on the compacted fill and any other
tests that the Engineer considers necessary to ensure that the fill being placed meets the
specified requirements. The results of the tests carried out by the Third Party Testing
Contractor will be final and conclusive in determining compliance with the Technical
Specifications. Test Methods are listed in Table 1 of Section 5.0.

Each lift of fill will be approved by the Third Party Testing Contractor prior to placement of
additional fill materials. Sufficient time shall be allowed by the Contractor for the Third Party
Testing Contractor to carry out the required test work and interpret the test results in order to
determine the acceptability of each lift. Cooperation shall be given by the Contractor, to the
Owner and the Engineer and the Third Party Testing Contractor, for taking samples or making
tests, and such assistance shall be rendered as is necessary to enable sampling and testing to
be carried out expeditiously.

Tests carried out by the Third Party Testing Contractor will be performed in accordance with
the latest test methods prescribed by the American Society for Testing and Materials (ASTM)
and other such recognized industry standards. The tests shall include Control and Record
Tests.

3.5.1 Control Tests

Tests for gradation, moisture content, moisture density relationship and other tests where
applicable will be made by the Third Party Testing Contractor on samples of fill materials taken
from borrow areas and on the fill after spreading and prior to compaction the at frequencies
listed in Section 5.0 and be sufficient to ensure that the fill material is in full compliance with
the technical specifications.
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3.5.2 Record Tests

The Third Party Testing Contractor will conduct field density, moisture content, and other tests

on the compacted in-place fill and will obtain samples of the compacted fill for related

laboratory testing at such frequency as the Engineer considers necessary to determine that the

compacted fill is in full compliance with the technical specifications. Holes created from field-

testing of prepared subgrade material shall be backfilled with bentonite powder.

4.0 QUALITY ASSURANCE CONSTRUCTION TOLERANCES

The Contractor shall construct the various aspects of the project to the lines and grades shown

on the Drawings, or as required by the Engineer, within the following tolerances:

>

Finish grades and slopes for the OSA and CWP shall be in general conformance with the
Drawings. Deviations from finished grades/slopes are subject to approval by the Engineer
and shall not result in low spots, pockets, non-uniform slopes or contours or result in
slopes, which deviate by more than 4 inches from the design. The overall slope needs to be
the same as shown on the Drawings.

Finish grades and slopes for channels shall be in general conformance with the Drawings.
Deviations from finished grades/slopes are subject to approval by the Engineer and shall
not result in flat or low spots, pockets, non-uniform slopes or channel grades, which
deviate by more than 2 inches from the design. The overall slope needs to be the same as
shown on the Drawings.

All drainage material locations shall be constructed such that the dimensions at any
location within the zone shall not be less than is shown on the Drawings.

The maximum permissible combined horizontal and vertical deviation of the perimeter
boundaries of the OSA, CWP and channels from the lines and grades shown on the
Drawings or as required by the Engineer shall be 12-inches.

The finished surface of the OSA, CWP and channels shall not deviate vertically by more than
4-inches from the lines and grades shown on the Drawings.

The elevation and width of the berm crests shall not be less than that shown on the
Drawings or required by the Engineer.

All pipes shall be constructed to the following tolerances: alignment and grade shall not
deviate more than 5 percent of the nominal diameter of the pipe from a straight line
between control points.
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]

5.0 TESTING FREQUENCIES

The Third Party Testing Contractor will carry out frequent quality control and quality assurance
tests as described in Section 3.5 to determine compliance of the Work with the technical

specifications. The latest edition of standard procedures shall be used for all activities, and in
general, these will be adopted from recognized organizations such as the American Society of

Testing and Materials (ASTM). The following tables outline the test methods and the minimum

testing requirements for the project:

Table 1
Test Methods
Test Type of Test Test Method (ASTM)
C1,R1 Atterberg Limits D4318
C2,R2 Moisture Content D3017
C3,R3 Particle Size Distribution D422 @
C4,R4 Laboratory Compaction-Mod. Proctor D1557
R5a Nuclear Density D6938
R5b Sand Cone D1556
R5c Water Replacement D5030
C6, Réa Laboratory Permeability D5084/ USBR 5600
R6b Air Entry Permeameter D5126
R7 Shear Strength USACE EM-1110-2-1906
C8 Acid Generating Potential EPA M600/2-78-054 3.2.3
C9 Methylene Blue Index of Clay ASTM C837
C10 Free Swell Index ASTM D5890
Notes: C = Control Tests; R = Record Tests
2 Hydrometer tests down to the 2-micron size will be carried out as directed by the
QA Engineer but will generally not be required; all samples to be washed over a
No.200 sieve.
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Table 2
Test Frequency — Prepared Surfaces
Test Type of Test Frequency (one per)
C1,R1 Atterberg Limits Soil Type/ 200,000 ft?
C2,R2 Moisture Content 50,000ft2
C3,R3 Particle Size Distribution Soil Type/ 200,000 ft?
C4,R4 Laboratory Compaction Soil type
R5a Nuclear Density 50,000ft2
RSb/RSC Sand Cone or[;l;f:zi;Replacement 500,000ft”

Note: Required number of tests shall be determined by whichever method of determining the
frequency requires the most tests.

Table 3
Test Frequency — Random Fill

Test Type of Test Frequency (one per)
C1,R1 Atterberg Limits 25,000 yd?
C2,R2 Moisture Content 5,000yd?
C3,R3 Particle Size Distribution 25,000 yd?
C4,R4 Laboratory Compaction Soil type or every 125,000 yd?

R5a Nuclear Density 5,000 yd®

RSb/RSC Sand Cone or[;l;f:zi;Replacement 50,000 yd?

Note: Required number of tests shall be determined by whichever method of determining the
frequency requires the most tests. If material is too coarse for testing per ASTM then use
test fill method per USACE EM 1110-2-1911.
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Table 4
Test Frequency — Low-Permeability Soil Liner

Test Type of Test Frequency (one per)
C1,R1 Atterberg Limits Soil type or every 5,000 yd?
C2,R2 Moisture Content 1,000 yd?®
C3,R3 Particle Size Distribution Soil type or every 5,000 yd?
C4,R4 Laboratory Compaction Soil type or every 25,000 yd?

R5a Nuclear Density 1,000 yd?

R5b Sand Cone Density 10,000 yd?

R6 Laboratory Permeability 100,000 yd?
Note: Test frequencies are per lift unless indicated otherwise.

Table 5

Test Frequency — Liner Protective Layer

Test Type of Test Frequency (one per)
C1,R1 Atterberg Limits 7,500 yd?
C3, R3 | Particle Size Distribution 7,500 yd?

Note: Sample sizes to be sampled in accordance with ASTM standards.

Table 6
Test Frequency — Drainage Aggregate
Test Type of Test Frequency (one per)
C3,R3 Particle Size Distribution 7,500 yd®
C6, R6 Laboratory Permeability 37,500 yd?
1 per source or as requested by
c9 Acid Generating Potential Engineer
Note: Sample sizes to be sampled in accordance with ASTM standards.

Page 29



Haile Gold Mine Inc.

Johnny’s PAG OSA and Contact Water Pond Project
Specification No. 0042 001-SP-EW-1

NewFields Project No. 475.0042.001

November 14, 2014

Table 7
Test Frequency — Road Wearing Course
Test Type of Test Frequency (one per)
R1 Atterberg Limits 2,000 yd3
R3 Particle Size Distribution 2,000 yd3
Table 8
Test Frequency — Pipe Backfill and Pipe Bedding
Test Type of Test Frequency (one per)
C1,R1 Atterberg Limits Soil type/5,000 yd® or 1 per structure
C2,R2 Moisture Content per nuclear density requirements
C3,R3 Particle Size Distribution 5,000 yd3 or 1 per structure
C4, R4 Laboratory Compaction Soil type/25,000 yd?
R5a Nuclear Density Greater of 4 per major foundation / 500 yd® *
R5b Sand Cone Density every 10 nuclear density tests
Note: *Frequency of testing for backfill for minor foundations shall be determined by the
Project Field Engineer
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1.0 GENERAL

This specification defines the requirements for the fence materials and installation associated
with the Haile Gold Mine Inc. (Owner) Johnny's Potentially Acid Generating (JPAG) Overburden
Storage Area (OSA) and Contact Water Ponds (CWP).

Any alternatives or exceptions to this specification shall be submitted in writing to the Owner

or its designated representative and shall be approved by the Engineer.

1.1 Definition of Terms

>

“Owner” is defined as Haile Gold Mine Inc. or any of its authorized representative(s) /
agent(s).

“Engineer” is defined as the Consultant or Engineering Company (NewFields) responsible
for the detailed design or any of its authorized representative(s)/ agent(s).

“Construction Manager” is defined as the Consultant or Engineering Company (M3
Engineering and Technology) responsible for the overall project completion.

“Third Party Testing Contractor” is defined as the Consultant or Engineering Company (to
be determined) hired by the owner to provide third party inspection and testing services
for the overall project.

“Contractor” is defined as the party(s) that has executed the contract agreement for the
specified Work with the Owner or its authorized representative(s)/agent(s).

“Specifications” are defined as this document, all supplemental addenda, and any
modifications furnished by the Owner, the Engineer, or others that apply to the Work.

“Drawings” are defined as the Construction Drawings for the JPAG OSA and CWP furnished
by the Owner, Engineer, or others that apply to the Work.

“Site” is defined as the Haile Gold Mine Project site being developed by the Owner and
where the Work is to be completed as described in these Technical Specifications and
detailed on the Drawings.

“Contract” is defined as the document executed by the Owner or its authorized
representative(s)/agent(s) with the Contractor to complete specified portions of the Work.

“Work” is defined as the entire completed construction or the various separately
identifiable parts thereof required to be furnished as shown on the Drawings and as
described in the Specifications and Contract Documents.

“Modifications” are defined as changes made to the Specifications or the Drawings that are
approved by Owner and Engineer in writing, after the Specifications and Drawings have
been issued for construction. These also refer to changes to design elements in the field to
account for unforeseen conditions.
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» “Plant” is defined as all equipment, supplies, accommodations, temporary offices, etc.,
required to complete the Work.

» “Units” — In general, these Specifications and the Drawings will utilize English units,
however metric units will be used when appropriate.

1.2 References

The latest issue of the following publications are part of this specification, except where

replaced or revised by local codes or ordinances having jurisdiction, in which case the more

stringent shall govern:

» ASTM A53, A116, A120, A121 F26
» AASHTO M181 and M120

» Chain Link Fence Manufactures Institute Product Manual

2.0 CHAIN-LINK FENCE

The chain-link fence shall be as shown on the drawings and consist of chain-link fabric in
accordance with the latest edition of AASHTO M181 and as per the following:

>

YV V.V V¥V VY

Fabric: Type | zinc-coated steel Class C (1.20z/ft*) or Type Il aluminum coated steel (0.40
oz/ft’)

Size of Mesh: 2-inch

Size of Wire: 6 gauge

Diamond Count: Standard (27%2)

Height: 96-inches

Tension Wire: Steel coil spring wire 7 gauge (0.177-inch) conforming to ASTM 824 with
Class | zinc coating

Wire Fasteners and Tie Clips: 11 gauge galvanized steel wire

Gates shall be constructed of chain link fabric to a height equal to the fence height. The gate

chain link fabric shall conform with the fence fabric. Chain link fabric shall be attached to the

gate frame by use of stretcher bars and tie wires. Gates shall be fitted with hinges that allow

the gate to swing 180 degrees.

Chain-link fabric is to be attached to all fence and gate structures at 12-inch intervals vertically

and at 18- inches horizontally.
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Posts for corner panels, gate panels and line posts shall be steel round pipe or tubing to the
requirements of AASHTO M 181 Grade 2.

Posts, braces and gate frames shall conform to the following:

Table 1
End, Corner and Line Brace Posts

Fabric Height Minimum O.D. Minimum Weight | Concrete Base Depth/Diameter
(Feet) (inches) (Ibs/ft) (inches)
3thru6 2.375 3.65 34/12
>6 thru 8 2.875 5.79 40/12
>8 thru 12 2.875 5.79 40/12
Table 2
Line Posts
Fabric Height Minimum O.D. Minimum Weight | Concrete Base Depth/Diameter
(Feet) (inches) (Ibs/ft) (inches)
3thru6 1.900 2.72 28/12
>6 thru 8 2.375 3.65 36/12
>8 thru 12 2.375 3.65 40/12
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Table 3

Gate Materials

Fabric Height Gate Frame Members Interior Bracing Members
(Feet)
Minimum Mul\;"m::‘ Minimum Mmlmulr;\ RU=ict
0.D. (inches) elg 0.D. (inches) (lbs)
(Ibs)
6 feet or less (Leaf
width of 8 feet or 1.66 1.83 1.66 1.83
less)
6 feet or less (Leaf
width of over 8 1.90 2.28 1.66 1.83
feet)
Over 6 feet (Leaf
width of 8 feet or 1.90 2.28 1.66 1.83
less)
Over 6 feet (Leaf
width of over 8 1.90 2.28 1.90 2.28
feet)

Note: Gate leaf shall have vertical interior bracing at maximum intervals of 8 feet and shall have horizontal interior member if

fabric height is 8 feet or more.

Table 4

Gate Strain Posts

Fabric Height Minimum Minir'num Concrete Base
(6 Feet or less) 0.D. (inches) “:ﬁ:i;‘ ' | Depth/Diameter (inches)
ptoamandudngatest | 235 | 368 30/10
S\?: 42?20(&8;; et W 27 5.80 36/12
S::f 12?:: 1(;::t)leaf MR 4000 9.12 36/14
S::f 12?:: sz;et)'eaf M e2s 18.99 42/16
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Fabric Height . . Minimum
Minimum Weight Concrete Base
(Over 6 Feet to 12 feet) 0.D. (inches) (rl:;g} Depth/Diameter (inches)
s
Gate Post (Gate leaf width
up to and including 4 feet) 2.875 >-80 36/12
Gate Post (Gate leaf width
over 4 to 10 feet) 4.000 9.12 36/14
Gate Post (Gate leaf width
over 10 to 18 feet) 6.625 18.99 42/16
Gate Post (Gate leaf width
over 18 to 24 feet) 8.625 28.58 48/18

Posts shall be placed a maximum of every 10 feet on center. Posts shall be placed in a vertical
position, except where, in the opinion of the Owner, it would be more beneficial to place posts
perpendicular to the slope of the ground. Changes in the horizontal alignment of the fence
where the angle of deflection is 20 degrees or more shall be considered corners and corner
posts shall be installed.

End, corner, and gate posts shall be braced with horizontal braces used as compression
members, and adjustable truss rods shall be used as tension members. In-line braces shall be
installed at a minimum of every 500 feet.

Miscellaneous fittings and hardware shall be commercial quality steel, or better, or cast or
malleable iron as appropriate to the item. The steel or iron shall have sufficient strength to
provide a balanced design. Zinc coating shall be in accordance with AASHTO M232.

Tension bars shall not be less than 3/16 inch by % inch and not less than 2 inches shorter than
the normal height of the fabric.

Tension bands shall be formed from flat or beveled steel and shall have a minimum thickness
of 0.078 and a minimum width of %4 inch.

Barbed wire support arms shall be at an angle of 45 degrees and shall be fitted with clips or
other means for attaching three strands of barbed wire. The top wire shall be approximately 12
inches vertically and horizontally from the top of the fence fabric and the other wires spaced
uniformly between the top of the fabric and the top wire.

Tension wire shall be continuous between end or corner post and line brace post. A turnbuckle
or other approved tightening device shall be used for each continuous span of tension wire.
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Barbed wire shall consist of two 12.5-gauge galvanized wires twisted together with 14-gauge
double point barbs installed at a minimum of 4 inches apart. Wire and barbs shall be zinc-
coated steel, with a zinc coating of at least 0.3 oz/ft2 of coated surface area. The minimum
breaking strength of each wire shall be 950 |b-force. The barbed wire shall conform to the
requirements of ASTM Al121.

The bottom of the fabric shall be placed tightly to the ground to prevent animals form securing
access under the fence. Additionally, a small berm a minimum of 6 inches in height shall be
created outside of the fence. The contractor shall level the ground to remove mounds or minor
depressions under the fence.

3.0 BARBED WIRE FENCE

Barbed wire fence shall be constructed of four strands of wires. Strands shall be installed at
distances of 42 inches, 30 inches, 18 inches, and 6 inches from the ground surface. The wire
shall be fastened to end, corner, and gateposts by wrapping the wire around the posts and
tying each strand back to itself. Barbwire shall be fastened to steel line posts using standard
galvanized clips, and fastened to wood line posts using standard 9-gauge slash cut staples.

Barbed wire shall consist of two 12.5-gauge galvanized wires twisted together with 14-gauge
double point barbs installed at a minimum of 4 inches apart. Wire and barbs shall be zinc-
coated steel, with a zinc coating of at least 0.3 oz/ft2 of coated surface area. The minimum
breaking strength of each wire shall be 950 |b-force. The barbed wire shall conform to the
requirements of ASTM A121.

Gates shall be constructed with a minimum of four strands of wire and have 3-inch diameter
wood stays spaced at a minimum distance of 5 feet on center. All gates are to have a minimum
width of 15 feet. Gates shall be secured using mechanical “rat trap” type closers.

Posts for corner, end, gate, and line braces shall be 2-inch diameter (3.66 |b/ft) galvanized steel
pipe conforming to the requirements of AASHTO M181, Grade 2. Brace posts shall be installed
a minimum of 36 inches in the ground, and set in concrete.

Line posts shall be standard steel “T” drive posts, minimum 6 feet in length installed to a depth
of 30 inches below the ground surface. Line posts shall be manufactured from wrought iron,
rail, or new billet steel, and shall have a minimum weight of 1.33 Ib/ft. The anchor plates shall
weigh a minimum of 0.67 Ibs and have a minimum surface area of 18 square inches. Line posts
shall be studded or have other approved provisions for holding the fabric in place on the post,
and must be equipped with a suitable anchor plate. Line posts shall be painted in accordance
with the requirements of AASHTO M281. Line posts shall be placed a maximum of every 16.5
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feet on center, with galvanized twisted wire fence stays installed equidistant between each line
post. Posts shall be placed in a vertical position, except where, in the opinion of the Owner, it
would be more beneficial to place posts perpendicular to the slope of the ground. Changes in
the horizontal alignment of the fence where the angle of deflection is 20 degrees or more shall
be considered corners and corner posts shall be installed.

End, corner, and gateposts shall be braced with double horizontal H braces. H braces shall be
constructed using 8 foot long, 4-inch diameter posts used for compression members, and 9-
gauge brace wire for tension members. In-line braces shall be installed a minimum distance of
every 1,300 feet.
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1.0 GENERAL

This specification defines the requirements for geomembrane materials, installation, and

quality control associated with the Haile Gold Mine Inc. (Owner) Johnny's Potentially Acid
Generating (JPAG) Overburden Storage Area (OSA) and Contact Water Ponds (CWP).

Any alternatives or exceptions to this specification shall be submitted in writing to the Owner
or its designated representative with the bid.

1.1 Definition of Terms

>

“Owner” is defined as Haile Gold Mine Inc. or any of its authorized representative(s) /
agent(s).

“Engineer” is defined as the Consultant or Engineering Company (NewFields) responsible
for the detailed design or any of its authorized representative(s)/ agent(s).

“Construction Manager” is defined as the Consultant or Engineering Company (M3
Engineering and Technology) responsible for the overall project completion.

“Third Party Testing Contractor” is defined as the Consultant or Engineering Company (to
be determined) hired by the owner to provide third party inspection and testing services
for the overall project.

“Contractor” is defined as the party(s) that has executed the contract agreement for the
specified Work with the Owner or its authorized representative(s)/agent(s).

“Installer” is defined as the qualified 3™ party(s) that have been hired to install the
geomembrane for the specified Work.

“Specifications” are defined as this document, all supplemental addenda, and any
modifications furnished by the Owner, the Engineer, or others that apply to the Work.

“Drawings” are defined as the Construction Drawings for the JPAG OSA and CWP furnished
by the Owner, Engineer, or others that apply to the Work.

“Site” is defined as the Haile Gold Mine Project site being developed by the Owner and
where the Work is to be completed as described in these Technical Specifications and
detailed on the Drawings.

“Contract” is defined as the document executed by the Owner or its authorized
representative(s)/agent(s) with the Contractor to complete specified portions of the Work.

“Work” is defined as the entire completed construction or the various separately
identifiable parts thereof required to be furnished as shown on the Drawings and as
described in the Specifications and Contract Documents.

“Modifications” are defined as changes made to the Specifications or the Drawings that are
approved by Owner and Engineer in writing, after the Specifications and Drawings have
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been issued for construction. These also refer to changes to design elements in the field to
account for unforeseen conditions.

“Plant” is defined as all equipment, supplies, accommodations, temporary offices, etc.,
required to complete the Work.

“Units” — In general, these Specifications and the Drawings will utilize English units,
however metric units will be used when appropriate.

1.2 References

1.2.1 American Society for Testing and Materials (ASTM):

>

ASTM Standard D4437, 1988 (1999), “Standard Practice for Determining the Integrity of
Field Seams Used in Joining Flexible Polymeric Sheet Geomembranes”, ASTM International,
West Conshohocken, PA, 1999, DOI: 10.1520/D4437-99, www.astm.org.

ASTM Standard D5199, 2001 (2006), “Standard Test Method for Measuring the Nominal
Thickness of Geosynthetics”, ASTM International, West Conshohocken, PA, 1999, DOI:
10.1520/D5199-01R06, www.astm.org.

ASTM Standard D5641, 1994 (2006), “Standard Practice for Geomembrane Seam Evaluation
by Vacuum Chamber”, ASTM International, West Conshohocken, PA, 1999, DOl
10.1520/D5641-94R06, www.astm.org.

ASTM Standard D5820, 1995 (2006), “Standard Practice for Pressurized Air Channel
Evaluation of Dual Seamed Geomembranes”, ASTM International, West Conshohocken, PA,
1995, DOI: 10.1520/D5820-95R06, www.astm.org.

ASTM Standard D5994, 1994 (2003), “Standard Test Method for Measuring Core Thickness
of Textured Geomembrane”, ASTM International, West Conshohocken, PA, 1994, DOI:
10.1520/D5994-98R03, www.astm.org.

ASTM Standard D6365, 1999 (2006), “Standard Practice for the Nondestructive Testing of
Geomembrane Seams using the Spark Test”, ASTM International, West Conshohocken, PA,
1999, DOI: 10.1520/D6365-99R06, www.astm.org.

ASTM Standard D6392, 2010 (2012), “Standard Test Method for Determining the Integrity
of Nonreinforced Geomembrane Seams Produced Using Thermo-Fusion Methods”, ASTM
International, West Conshohocken, PA, 1999, DOI: 10.1520/D6392-10R12, www.astm.org.
ASTM Standard 7240, 2006 (2011), “Standard Practice for Leak Location using
Geomembranes with an Insulating Layer in Intimate Contact with a Conductive Layer via

Electrical Capacitance Technique (Conductive Geomembrane Spark Test)”, ASTM
International, West Conshohocken, PA, 2006, DOI: 10.1520/D7240-06R11, www.astm.org.

1.2.2 Geosynthetic Research Institute (GRI):

>

GRI GM 9, 1995, “Cold Weather Seaming of Geomembranes”, Geosynthetic Institute,
Folsom, PA, www.geosynthetic-institute.org.
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> GRI GM 10, 1997 (2006), “The Stress Crack Resistance of HDPE Geomembrane Sheet”,
Geosynthetic Institute, Folsom, PA, www.geosynthetic-institute.org.

> GRIGM 13, 1997 (2009), “Test Properties, Testing Frequency for High Density Polyethylene
(HDPE) Smooth and Textured Geomembranes”, Geosynthetic Institute, Folsom, PA,

www.geosynthetic-institute.org.

» GRI GM 14, 1998, “Selecting Variable Intervals for Taking Geomembrane Destructive Seam
Samples Using the Method of Attributes”, Geosynthetic Institute, Folsom, PA,
www.geosynthetic-institute.org.

> GRIGM 17, 2000 (2009), “Test Methods, Test Properties and Testing Frequency for Linear
Low Density Polyethylene (LLDPE) Smooth and Textured Geomembranes”, Geosynthetic

Institute, Folsom, PA, www.geosynthetic-institute.org.
> GRI GM 19, 2002 (2010), “Seam Strength and Related Properties of Thermally Bonded
Polyolefin Geomembranes”, Geosynthetic Institute, Folsom, PA, www.geosynthetic-

institute.org.

2.0 GEOMEMBRANE

The geomembrane used for the Haile Gold Mine shall be:

> JPAG OSA —80-mil (2.0 mm) Double Textured High Density Polyethylene (HDPE)
» Double and Single Lined CWPs - 80-mil (2.0 mm) Smooth High Density Polyethylene (HDPE)

2.1 Manufacturer’s Quality Control

The HDPE geomembrane shall be a high quality formulation containing approximately 97
percent polymer and 3 percent carbon black with antioxidants and heat stabilizers. It shall be
resistant to ultraviolet (UV) rays. All resin shall be hexene-based, consist of all virgin material
from the same manufacturer, shall not be intermixed, and no reclaimed polymer may be added
to the resin. The manufacturing process shall not use more than 10 percent rework. If rework
is used, it must be similar HDPE to the parent material.

The geomembrane material shall comprise HDPE material manufactured of new, first-quality
products designed and manufactured specifically for the purpose of liquid containment in
hydraulic structures as applied to the mining industry. The material shall be produced to be
free of holes, blisters, undispersed raw materials, or any sign of contamination by foreign
matter. The geomembrane shall be supplied in roll form. Each roll shall be identified with
labels indicating roll number, thickness, length, width, and manufacturer's name and date of
manufacture.
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The geomembrane manufacturer shall be I1SO 9000/2000 certified. The manufacturer’s
laboratory must be certified by Geosynthetic Accreditation Institute (GAl)/Laboratory
Accreditation Program (LAP) for the tests being performed and shall have a third-party
independent quality assurance program. The third party shall perform the required tests at
the required frequency as stated in this specification or at such frequency as mutually agreed
by the Owner, the Engineer, and the manufacturer at the time of award. All test results shall
be provided to the Engineer and the rolls of material shall be clearly identified and correlate to
the test results.

Extrudate rod or bead material shall be made from the same type of resin as the
geomembrane and be from the same resin supplier as the resin used for manufacture of the

geomembrane.

The material shall be warranted against manufacturer’s defects as well as degradation due to
UV light for exposed areas for a minimum of 20 years from the date of installation or as
mutually agreed prior to award of the contract for supply between the Owner and the
geomembrane manufacturer. This warranty shall cover the cost of material, freight and duties,
handling, labor, and equipment to replace the defective or failed material.

2.2 Submittals Post-Award

The manufacturer shall furnish the following product data, in writing, to the Owner and the
Engineer prior to shipment of the geomembrane material:

» Resin data including the following:

o Certification stating that the resin meets the specification requirements and that it is all
from the same manufacturer (see Table 4).

o Statement certifying no reclaimed polymer and no more than 10% rework of the same
type of material is added to the resin (product run may be recycled).

o Copy of quality assurance and quality control certificates issued by resin supplier.

o All rolls shall be delivered with labels affixed to the selvage edge clearly stating the
manufacturer’'s name, product identification, material thickness, roll number, roll type,
roll dimensions and roll weight.

» Geomembrane roll, extrudate rod and bead material:

o Copy of quality assurance and quality control certificates issued by the geomembrane
manufacturer and the HDPE third-party independent quality assurance tester.
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o Certification that the geomembrane material delivered to the project complies with
these specifications.

o Certification that extrudate rod or bead is from one manufacturer, is the same resin
type, and was obtained from the same resin supplier as used to manufacture the
geomembrane rolls.

3.0 GEOMEMBRANE INSTALLATION
3.1 General

The HDPE geomembrane shall be installed on the areas shown on the Drawings or as directed
by the Engineer. The Installer shall be an approved installer by the Manufacturer.

Prior to deployment of geomembrane, the Installer shall inspect and accept, with the
Engineer, Third Party Testing Contractor and the Owner, all surfaces on which the
geomembrane is to be placed. The surface on which the geomembrane is to be installed shall
be free of sharp particles, rocks, or other debris to the satisfaction of the Engineer, the Owner,
and the Installer. Sharp objects shall be removed by raking, sweeping, or handpicking as

necessary.

The Installer shall supply the Engineer with panel layouts of the liner that must be approved by
the Engineer prior to commencing the Work. It is the Installer’s responsibility to submit timely
proposals (allowing a minimum of two weeks for approval).

Installation of the geomembrane shall be performed under the direction of a field engineer or
supervisor who has installed a minimum of 10,000,000 square feet (ftz) of the specified type of
geomembrane or similar. Seaming shall be performed under the direction of a Master Seamer
(who may also be the Field Installation Supervisor or Crew Foreman) with seaming experience
of a minimum of 3,000,000 ft* of the geomembrane type specified or similar product, using the
same type of seaming apparatus to be used in the current project. During the seaming, the
Field Installation Supervisor or Master Seamer are present. Qualified technicians employed by
the Installer complete all seaming, patching, testing, and other welding operations.

The geomembrane shall be placed over the prepared surfaces using methods and procedures
that ensure a minimum of handling. Adequate temporary and permanent anchoring devices
and ballasting shall be provided to prevent uplift and damage due to winds. The Installer is
solely responsible for the safety of his operations including decisions regarding deployment in
adverse weather conditions and the amount of temporary anchoring and ballasting required.
The Contractor shall take necessary precautions to protect the geomembrane from any
damage including prohibiting workers from smoking and wearing foot apparel that would
damage the membrane.
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To the extent possible, seams shall be oriented parallel to the fall line, slope or grade of the
ground. The panels shall be secured temporarily with sandbags or other approved ballasting
method to hold them in place until the field seams have been completed and the
geomembrane has been permanently anchored. Ballast material shall conform to the specified
requirements for drainage material.

The Installer shall take into account that high winds are prevalent at the project site and may
result in liner damage and delays. The Installer shall take all necessary measures to ensure
that each panel is sufficiently ballasted to prevent damage or movement by wind. Fusion of
panels and repairs will only be permitted under weather conditions allowing such work, and
within the warranty limits of the geomembrane manufacturer, as approved by the Owner and
the Engineer.

Horizontal field seams on slopes shall be kept to a minimum and require the approval of the
Engineer. Horizontal seams on steep slopes shall be avoided where possible by cutting the
liner at a 45-degree angle. Generally, horizontal seams are to be no closer than 10-feet from
the toe of the slope. Horizontal seams shall be made by lapping the uphill material over the
downhill material. Panels shall be shingled in a manner that prevents water from running
beneath the liner.

The geomembrane shall be installed in a relaxed condition and shall be free of tension or stress
upon completion of the installation. The installed geomembrane shall contain sufficient slack
material to allow for thermal expansion and contraction during the annual extreme
temperatures the geomembrane is expected to endure. Individual wrinkles should take the
form of undulations in the liner but should not be large enough for the material to fold over on
itself.

During installation, the Installer shall give each field panel an “identification” code number
consistent with the layout plan. The Third Party Testing Contractor shall agree upon the
numbering system. The Installer shall update the layout plan as each panel is installed to show
the location of each panel. A field panel is defined as the area of geomembrane that is to be
seamed in the field (roll or portion of a roll cut in the field).

Individual panels of geomembrane material shall be laid out in a pattern that will produce the
least number of seams. The material shall be overlapped prior to welding. Extreme care shall
be taken by the Installer in the preparation of the areas to be welded. The joint interface shall
be cleaned and prepared according to industry standard procedures, those specified by the
material manufacturer and those approved by the Engineer. Seaming shall not take place
unless the panels are dry and clean. All sheeting shall be welded together by thermal methods.
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Any area showing damage due to excessive scuffing, puncture, or distress from any cause shall
be replaced or repaired with an additional piece of geomembrane. The cost of replacing or
repairing the geomembrane shall be borne solely by the Installer.

No “fish mouths” will be allowed within the seam area. Where “fish mouths” occur, the
material shall be cut, overlapped, and an overlap extrusion weld applied.

Geomembrane panels must have a finished overlap of 4 to 6-inches for double-wedge welding
seams and minimum 6-inches for extrusion welding seams. Notwithstanding this provision,
sufficient overlap shall be provided to allow shear and peel tests to be performed on any seam.

Handling and storage of the geomembrane material shall be in accordance with the
manufacturer’s printed instructions. Persons walking or working on the geomembrane shall
not engage in activities or wear foot apparel that could damage the geomembrane.

An adequate amount of handling equipment, welding apparatuses, and test equipment shall
be maintained on site to avoid delays due to problems with equipment failures.

3.2 Geomembrane Installation Quality Control
3.2.1 General

The Installer shall submit a copy of his Quality Control Manual to the Engineer and Owner
prior to the start of installation of any geomembrane. If there are discrepancies between this
specification and the Installer’'s Quality Control Manual, the more stringent requirements will
apply unless determined otherwise by the Engineer.

The Installer shall be fully responsible for carrying out all quality control tests on the
geomembrane and shall do so to the satisfaction of the Engineer and in accordance with this
Specification and the Installer’s Quality Control Manual. On-site physical nondestructive and
destructive testing shall be completed on all joints to ensure that watertight uniform seams are
achieved on a continuous basis as installation proceeds. The Third Party Testing Contractor
shall be present and witness all destructive tests. At the time of bid submission, details shall be
provided by the Installer that set forth the method proposed for both destructive and
nondestructive testing of seams. The Engineer shall approve these methods prior to the
Installer commencing the Work. Visual inspection alone is unacceptable.

Fusion of panels and repairs will only be permitted under weather conditions allowing work
that is in conformance to the Specifications and within the warranty limits imposed by the
manufacturer and to the approval of the Engineer.
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At a minimum, the Installer’s field installation test program shall consist of visual observations
and continuity and strength tests as defined in the following subsections. The Installer shall
not have more than 500,000 square feet of geomembrane deployed at any time without final
QA/QC and acceptance by the Third Party Testing Contractor. At the beginning of each day’s
work, the Installer shall provide the Third Party Testing Contractor with copies of all the
previous days’ completed paperwork as well as an update of the quantity and location of
geomembrane placed.

3.2.2 Trial Welds

Trial welds shall be completed to verify the performance of the welding equipment and
operator prior to performing production welds. No welding equipment or operator shall
perform production welds until equipment and operator have successfully completed a trial
weld and approved by the Third Party Testing Contractor. The following procedures shall be
followed for trial welds:

» Make trial welds under the same surface and environmental conditions as the production
welds, i.e., in contact with subgrade and similar ambient temperature.

» Minimum of two trial welds per day per welding apparatus — one made prior to the start of
work and one completed at mid-shift or for every 5 hours of seaming operations.

» Cut five 1-inch-wide-by-6-inch long test strips from the trial weld.
» Quantitatively test specimens for peel adhesion and for bonded seam strength (shear).

» Trial weld specimens shall pass when the results shown in Table 3 are achieved in both peel
and shear tests and:

o The break, when peel testing, occurs by Separation in the Plane of the sheet (SIP), not
through adhesion failure separation (AD). When the seam separation is equal to or
greater than 25% of the track width, it is a failed test.

o The break is ductile.

> Repeat the trial weld, in its entirety, when the trial weld samples fail in either peel or shear
as defined on Table 3.

3.2.3 Field Seaming

The Installer shall have at least one Master Welder who shall provide direct supervision to
other welders. The Master Welder’s and other welder shall submit a description of their
qualifications and experience to the Owner and Engineer for approval prior to arrival on site.
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» The welding equipment shall be capable of continuously monitoring and controlling the
temperatures in the zone of contact where the machine is actually fusing the material to
ensure changes in environmental conditions will not affect the integrity of the weld.

» The seam area shall be cleaned of dust, mud, moisture, and debris immediately ahead of
the welding apparatus.

» The seam overlaps shall be aligned consistent with the requirements of the welding
equipment being used. A 4-inch to 6-inch overlap shall be used for double-wedge welded
seams and 6-inches for extrusion welded seams unless approved otherwise by the
Engineer.

» Seaming shall not proceed when the ambient air temperature or adverse weather
conditions jeopardize the integrity of the geomembrane installation. If adverse weather
prevents work from being completed then the installer shall make-up the work during a
scheduled day off. If enough adverse weather causes the schedule to extend beyond the
agreed upon completion date then the Owner may compensate the Contractor for delays
beyond their control.

» Extrusion welding apparatus’ shall be purged of heat-degraded extrudate before welding.

» The double-wedge fusion welding process shall be used unless alternate methods are
approved by the Engineer. Extrusion welding shall be permitted to weld short seams to
repair small areas where double-wedge welding is not feasible, and for caps and patches.

3.2.4 Field Seam and Panel Inspection and Testing
3.2.4.1 Nondestructive Testing and Inspection

The Installer shall perform visual inspections of deployed and welded HDPE panels to identify
defects, damage, or protrusion of sharp objects that may affect the integrity of the
geomembrane. Defective or damaged areas shall be marked and repaired according to the
technical specifications and the guidelines in the Installer’s Quality Control Manual.

A quality control technician or field engineer acting for the Installer and Third Party Testing
Contractor shall inspect each seam, marking his initials and date inspected at the end of each
panel. Any area showing a defect shall be marked and repaired in accordance with the
applicable repair procedures.

3.2.4.2 Continuity Testing

A maximum effort shall be made by the Installer to install a perfect geomembrane liner. This
implies that all seams completed in the field, patches, and extrusions shall be tested and
recorded. All failures shall be isolated and repaired as directed by the Engineer and Third
Party Testing Contractor. A general testing procedure for the Installer is included as follows:
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>

Test all field seams and patches with interseam pressure, vacuum box, spark tester, or
other approved methods. Non-destructive testing methods are discussed in following
subsections.

Isolate and repair all areas indicating any leakage. Retest the repair.

Interseam Pressure Testing. Test procedure in accordance with ASTM D 5820 for interseam
pressure for seams (for double-wedge welding only):

>

Seal both ends of the seam to be tested by applying heat to the end of the seam via a heat
gun until flow temperature is achieved. Clamp off the ends and let cool.

Insert a pressure gauge with needle assembly into the end of the seam and seal.

Pressurize the air channel between the two seams to between 30 psi and 35 psi. Following
pressure stabilization, take the initial pressure reading, hold the pressure a minimum of 5
minutes and take a second reading.

The allowable leak-down for the seam is 3 psi maximum.

If the pressure does not drop below the maximum allowable 3 psi, open the air channel at
the end away from the pressure gauge. Air should rush out and the pressure gauge should
register an immediate drop in pressure, indicating that the entire length of seam has been
tested. If this does not happen, either the air channel is blocked or the equipment is faulty,
and the test is not valid.

Enter the results of the leak test on the appropriate documentation, indicating either a
passed or a failed seam. If the seam fails, the repair work and subsequent testing should
be recorded on the same document.

Repair the area where the pressure gauge/needle assembly was installed and where the air
was released.

Vacuum Box Testing: Where possible, the Installer shall test all extrusion seams as follows:

>

Mix a solution of liquid detergent and water and apply an ample amount to the area to be
tested. If a seam contains excess overlap or loose edges, it must be trimmed before
testing.

Place a rigid transparent vacuum box over the area and apply a slight amount of downward
pressure to the box to seat the seal strip to the liner.

Apply a vacuum of 3 psi to 5 psi for a minimum of 15 seconds to the area. The Installer
shall examine the geomembrane through the viewing window for the presence of soap
bubbles indicating a leak. If no bubbles appear after 15 seconds, consider the area leak
free. Once the area is leak free, depressurize the box and move it over the next adjoining
area with an appropriate overlap and repeat the process.
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>

Enter the results of the leak test on the appropriate documentation, indicating either a
passed or a failed seam. If the seam fails, the repair work and subsequent testing should
be recorded on the same document.

Spark Testing: Extrusion welded patches, caps, pipe boots, etc., in lieu of being vacuum-bhox

testing, shall be spark tested in accordance with ASTM D 6365 and the following procedures:

>

The seam shall be prepared for extrusion welding in accordance with the Installer’s
procedures.

Just prior to applying the extrusion bead, a small-gauge copper wire (18-gauge bare copper
wire or equivalent) shall be placed into the seam. The wire should be grounded at one end
and placed at the edge of the top sheet of the overlap seam. Tucking the wire under the
edge of the top sheet will help hold the wire in place during welding, but this should be
done prior to grinding to avoid the risk of contamination of the weld area. Electrically
conductive tape placed along the edge of the overlying patch can also be used instead of
copper wire.

Apply the extrudate bead as normal and allow the weld to cool.

Complete a calibration test on a trial seam containing a non-welded segment ensuring the
identification of such a defect (non-welded segment) under the planned spark tester
settings and procedures.

Energize the spark tester and move the electrode wand near the trial seam to determine
the maximum length of spark that can be generated. Adjust the output voltage setting
until the spark length exceeds the greatest potential leak path distance. This is typically the
diagonal distance from the embedded wire to the edge of the weld bead at a “T” joint.

Once the output voltage has been set testing may be started. Testing is performed by
passing the electrode over the seams with the electrode in contact with the membrane or
the extruded weld bead. The audible and visual indication of a spark provides the
determination of a potential leak path.

If a potential leak is detected the area can be repaired with a patch. Applying additional
weld beads adjacent to the leaking weld is not an acceptable repair technique. This will
only lengthen the leak path to the extent that the spark tester may not be capable of
generating a spark of sufficient length to breach the lengthened gap.

After patching, the seam must be retested until no defects are indicated.

Enter the results of the spark test on the appropriate documentation, indicating either a
passed or a failed seam. If the seam fails, the repair work and subsequent testing should
be recorded on the same document.

When flammable gasses are present, use special care and precautions in the area to be
tested.
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3.2.4.3 Destructive Testing

Peel and shear seam strength testing shall be carried out on samples of seams removed from

the installed panels. For these tests, the following procedures shall be followed:

>

Coupon sampling of all field seams, including patches and repair areas, shall be taken by
cutting perpendicular to the seams a sample approximately 36-inch by 12-inch. This
sample shall be cut into three 12-inch by 12-inch samples and labeled with the sample
number, date, time, location and seam number, and individually marked “Owner (Archive)
Sample,” “QA (Third Party Testing Contractor) Sample,” and “Installer QC Sample.” The
frequency and location shall be determined by the Third Party Testing Contractor but shall
not be less than one sample per 500-feet of field seams. These coupons shall be tested by
the Installer on-site for peel and shear seam strength and thickness in accordance with
ASTM D6392.

Heat-welded seams shall be allowed to cool or warm to about 70°F prior to testing. Solvent
seams, when used, shall be allowed to cure according to the manufacturer’s
recommendations. Additionally, at the Engineer’s option, approximately 10 percent of the
coupons (size 1-inch by 6-inches) shall be sent to an independent laboratory for
confirmation testing. Should the lab and field tests conflict, installation shall halt until the
conflict is resolved to the satisfaction of the Engineer.

The Third Party Testing Contractor shall continuously inspect the installation of the HDPE liner

to ensure that the procedures specified in this section are adhered to fully.

Weld specimens shall pass the requirements for shear and peel presented in Table 3 and as

follows:

>

>

During testing, the break shall occur by Separation in the Plane of the sheet (SIP) not
through adhesion failure separation (AD). When the seam separation is equal to or greater
than 25% of the track width, it is a failed test.

The break is ductile.

In the event of a failing test result, the following procedures shall be used:

>

The Installer shall follow one of two options:
o Reconstruct the seam between any two passed test locations, or

o Trace the weld to an intermediate location at least 10-feet or to where the seam ends
in both directions from the location of the failed test. Once the failing limits of the
seam are isolated, that portion of the seam shall be reconstructed or capped.

Seams welded prior to and after the failed seam using the same welding device and/or

operator shall also be tested.

Page 12



Haile Gold Mine Inc. | |
Johnny’s PAG OSA and CWP Project .
Specification No. 0042 001-SP-GM-0

NewFields Project No. 475.0042.001

September 22, 2014

» Enter the results of the destructive testing on the appropriate documentation, indicating
either a passed or a failed seam. If the seam fails, the repair work and subsequent testing
should be recorded on the same document.

3.2.5 Repair Procedures

Damaged or defective geomembrane or seam areas failing a destructive or non-destructive
test shall be repaired. Each repair requires a non-destructive test using either a vacuum box or
spark testing methods. The Installer shall be responsible for repair of damaged or defective
areas. The repair method shall be decided by the Installer but must be agreed upon by the
Third Party Testing Contractor. Procedures available include the following:

» Replacement: Remove damaged geomembrane or unacceptable seam and replace with
acceptable geomembrane materials if the damage cannot be satisfactorily repaired.

» Patching: Used to repair large holes, tears, undispersed raw materials, and contamination
by foreign matter.

» Capping: Used to repair large lengths of failed seams.

Abrading and rewelding of small seam areas and welding the flap on fusion-welded seams are
not acceptable repair procedures and shall not be accepted.

In addition, the following procedures shall be observed:

» Surfaces of the polyethylene that are to be repaired by extrusion welds shall be lightly
abraded to ensure cleanliness.

> All geomembrane shall be clean and dry at the time of repair.

» Extend patches or caps at least 6-inches for extrusion welds and 4-inches for wedge welds
beyond the edge of the defect, and round the corners of the patch material. The edges of
all patches are to be beveled.

Furthermore, repair verification shall be performed as follows:

» Number, date, location, technician and test outcome of each patch.

» Non-destructively test each repair using methods specified in this technical specification.

» Enter the results of the repair procedures on the appropriate documentation, indicating
the repair verification. If the repair fails, the repair work and subsequent testing should be
recorded on the same document.
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3.2.6 Hydrostatic Test Procedures

The Contact Water Ponds shall be subject to hydrostatic testing to be performed as described
herein. If leaks are defined, the cost of all testing activities to find and repair the leaks will be
borne by the Installer or Contractor. Hydrostatic testing and full-time QA observations shall be
employed before, during and after construction.

» Evacuate all leak detection systems of any residual fluids in the pond that may have
accumulated during construction.

> Begin filling the pond with cool (hot warm or hot) fresh water.

» Monitor the leak detection system and water level at regular time intervals. The time
interval will depend upon how fast the water is rising in the test area.

» Record all pertinent levels as monitoring continues.

» If, at any time during the test, leakage is discovered, immediately stop filling the pond.

» Quantify the leak rate by pumping the leak detection port.

» Lower the water level and continue to monitor and quantify the leak rate.

» When the leakage stops, the leak(s) will be bounded by the two-recorded water levels.

» Visually inspect, identify suspect areas, repair and retest in accordance with the same
procedures outlined above.

» Continue the test until the maximum fluid level is attained with zero leakage.

» Enter the results of the hydrostatic test on the appropriate documentation, indicating
either a passed or a failed test. If the test fails, the repair work and subsequent testing
should be recorded on the same document.

4.0 CERTIFICATION

At the completion of the geomembrane installation, the Installer shall provide the Engineer
and Owner with a certification stating that the geomembrane was installed and tested in
accordance with the technical specifications together with a report of the test results. The
certification shall be provided to the Owner prior to the demobilization of the installation
personnel from the site unless agreed otherwise by the Owner. The report of the test results
shall be provided in hard copy and digital format to the Owner and the Engineer no later than
30 days after the installation work has been completed.

5.0 COMPLETION

At the completion of the installation, the Installer shall provide a set of as-built drawings
showing the actual geomembrane panel layout, seams, location of destructive test samples,
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and the location of major repairs including repaired seams and capped areas. The as-built
panel layout must be submitted in hard copy and digital format to the Owner and the Engineer
no later than 30 days after the installation work has been completed.
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]

Table 1
HDPE Geomembrane - Smooth
(per GRI Test Method GM13 revision 11 dated 12/14/2012)

Test Value Testing
Properties Test Method 1.5 mm 2 mm Frequency
(60 mil) (80 mil) (minimum)
Thickness (min. avg.) Nominal Nominal Each roll
= Lowest individual of 10 values ASTM D199 -10% -10%
Density mg/L (min.) ASTM D1505/D792 0.940 g/cc 0.940 g/cc 200,000 Ibs
Tensile Properties1 (min. avg.) 20,000 Ibs
= Yield strength 126 lbs/in 168 Ibs/in
= Break strength ASTM D6693 Type IV 228 Ibs/in 304 Ibs/in
= Yield elongation 12% 12%
= Break elongation 700% 700%
Tear Resistance (min. avg.) ASTM D1004 42 lbs 56 Ibs 45,000 Ibs
Puncture Resistance (min. avg.) ASTM D4833 108 lbs 144 lbs 45,000 Ibs
Stress Crack Resistance ASTM D5397 (Appendix) 300 hrs 300 hrs Per GRI-GM10
Carbon Black Content (range) ASTM D4218° 2.0-3.0% 2.0-3.0% 20,000 Ibs
Carbon Black Dispersion ASTM D5596 Note 4 Note 4 45,000 Ibs
Oxidative Induction Time (OIT) (min. aan.'g.}5 200,000 Ibs
a) Standard OIT ASTM D3895 100 min. 100 min.
—-OR--
b) High Pressure OIT ASTM D5885 400 min. 400 min.
Oven Aging at 85°C ™ ° ASTM D5721 Each formulation
a) Standard OIT (min. avg.) —
! % retained afier 90 dagv)s ASTM D3895 >5% 5%
--OR--
b) High Pressure OIT (min. avg.) —
} % rgetained after 90(days &) ASTM D5885 80% 80%
UV Resistance’ GRI GM11 Each formulation
a) Standard OIT (min. avg.) ASTM D3895 N.R? N.R.P
--OR--
b) High Pressure OIT (min. avg.) - %
retained after 1,600 hrs ? ASTM D5885 >0% 50%

Machine direction (MD) and cross machine direction (XMD) average values should be on the basis of 5 test specimens each direction.
Yield elongation is calculated using a gage length of 1.3 inches
Break elongation is calculated using a gage length of 2.0 inches.
The yield stress used to calculate the applied load for the SP-NCTL test should be the manufacturer’s mean value via MQC testing.
Other methods such as D1603 (Tube furnace) or D6370 (TGA) are acceptable if an appropriate correlation to D4218 (muffle furnace)
can be established.
Carbon black dispersion (only near spherical agglomerates) for 10 different views: 9 in Categories 1 or 2 and 1 in Category 3.
The manufacturer has the option to select either one of the OIT methods listed to evaluate the antioxidant content in the
geomembrane.
It is also recommended to evaluate samples at 30 and 60 days to compare with the 90-day response.
The condition of the test should be 20 hr. UV cycle at 75°C followed by 4 hr. condensation at 60°C.
Not recommended since the high temperature of the Std-OIT test produces an unrealistic result for some of the antioxidants in the
UV exposed samples.
UV resistance is based on percent-retained value regardless of the original HP-OIT value.
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Table 2

HDPE Geomembrane - Textured
(per GRI Test Method GM13 revision 11 dated 12/14/2012)

] Test Test Value Testing
Properties Method Frequency
60 mils 80 mils (minimum)
Thickness (min. avg.) Nominal (-5%) | Nominal (-5%)
. Lowest individual for 8 out of 10 values ASTM D5994 -10% -10% Per roll
. Lowest individual for any of the 10 values -15% -15%
Asperity Height mils (min. avg.)1 D 7466 10 mil 10 mil Every 2 roII2
Density mg/L (min.) ASTM D1505/D792 0.940 g/cc 0.940 g/cc 200,000 Ibs
. .3,
Tensile Properties™ (min. avg.)
. Yield strength ASTM D6693 126 Ibs._'ln 168 Ibsl!n 20,000 Ibe
. Break strength Type IV 90 Ibs/in 120 Ibs/in ,
. Yield elongation 12% 12%
. Break elongation 100% 100%
Tear Resistance (min. avg.) ASTM D1004 42 lbs 56 Ibs 45,000 Ibs
Puncture Resistance (min. avg.) ASTM D4833 90 Ibs 120 Ibs 45,000 Ibs
Stress Crack Resistance 4 ASTM D5397 (App.) 300 hrs 300 hrs Per GRI-GM10
Carbon Black Content (range) ASTM D4218 ° 2.0-3.0% 2.0-3.0% 20,000 Ibs
Carbon Black Dispersion ASTM D5596 Note 6 Note 6 45,000 Ibs
Oxidative Induction Time (QIT) (min. avg.)T
a) Standard OIT ASTM D3895 100 min. 100 min. 200.000 Ibs
-—-OR--
b) High Pressure OIT ASTM D5885 400 min. 400 min.
Oven Aging at 85°C""® ASTM D5721
a) Standard OIT (min. avg.) - % retained after 90 days ASTM D3895 55% 55% Per each
formulation
--OR--
b) High Pressure OIT (min. avg.) - % retained after 90 days ASTM D5885 80% 80%
UV Resistance” D7238
a) Standard OIT (min. avg.) ASTM D3895 NR.' NR. "
Per each
-OR-- formulation
: ; T ;
b) ngopr:?:we OIT (min. avg.) - % retained after ASTM D5885 50% 50%
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. Test Test Value Testing
Properties Method Frequency
60mils | 80 mils (minimum)

N

Of 10 readings; 8 out of 10 readings must be 2 7 mils, and the lowest individual reading must be 2 5 mils. Also see note 6.
Alternate the measurement side for double-sided textured sheet.
Machine direction (MD) and cross-machine direction (XMD) average values should be on the basis of five (5) test specimens
each direction.

Yield elongation is calculated using a gauge length of 1.3 inches.

Break elongation is calculated using a gauge length of 2.0 inches.
P-NCTL test is not appropriate for testing geomembranes with textured or irregular rough surfaces. Test should be conducted
on smooth edges of textured rolls or on smooth sheets made from the same formulation as being used for the textured sheet
materials.
The yield stress used to calculate the applied load for the SP-NCTL test should be the manufacturer’s mean value via MQC
testing.
Other methods, such as D1603 (tube furnace) orD6370 (TGA) are acceptable if an appropriate correlation to D4218 (muffle
furnace) can be established.
Carbon black dispersion (only near spherical agglomerates) for ten (10) different views: Nine (9) in Categories 1 or 2 and one (1)
in Category 3.
The manufacturer has the option to select either one of the OIT methods listed to evaluate the antioxidant content in the
geomembrane.
It is also recommended to evaluate samples at 30 and 60 days to compare with the 90-day response.
The condition of the test should be 20-hour UV cycle at 75°C followed by 4-hour condensation at 60°C.
Not recommended since the high temperature of the Std-OIT test produces an unrealistic result for some of the antioxidants in
the UV-exposed samples.
UV resistance is based on percent-retained value regardless of the original HP-OIT value.
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Table 3

Seam Strength and Related Properties of Thermally Bonded
Smooth and Textured HDPE Geomembranes as per GRI Test Method GM19 Revision 7

updated 11/4/2013

Geomembrane Nominal 1.5 mm 2.0 mm
Thickness (60 mil) (80 mil)
Hot Wedge Seams"
Shear strength’ (Ibs/in.) 120 160
Shear elongation at break > (%) 50 50
Peel strength’ (Ibs/in.) 91 121
Peel separation (%) 25 25
Extrusion Fillet Seams
Shear strength’ (Ibs/in.) 120 160
Shear elongation at break® (%) 50 50
Peel strength’ (Ibs/in.) 78 104
Peel separation (%) 25 25

as low as 80% of the listed values

Also for hot air and ultrasonic seaming methods
2 Value listed for shear and peel strengths are for 4 out of 5 test specimens; the 5™ specimen can be

Elongation measurements should be omitted for field testing

Table 4: Raw Material Properties

OIT (minutes)

Property Test Method HDPE
Density (g/cm”) ASTM D1505 >0.932

Melt Flow Index (g/10 min) ASTM D1238 (190/2.16) <1.0
ASTM D3895 (1atm/200°C) >100
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1.0 GENERAL

1.1 SCOPE

This specification defines the requirements for geotextile materials, installation, and quality

control for use as a protection (cushioning) material and as a separation material associated
with the Haile Gold Mine Inc. (Owner) Johnny's Potentially Acid Generating (JPAG) Overburden
Storage Area (OSA) and Contact Water Ponds (CWP).

Any alternatives or exceptions to this specification shall be submitted in writing to the Owner

or its designated representative with the bid.

1.2 Definition of Terms

>

“Owner” is defined as Haile Gold Mine Inc. or any of its authorized representative(s) /
agent(s).

“Engineer” is defined as the Consultant or Engineering Company (NewFields) responsible
for the detailed design or any of its authorized representative(s)/ agent(s).

“Construction Manager” is defined as the Consultant or Engineering Company (M3
Engineering and Technology) responsible for the overall project completion.

“Third Party Testing Contractor” is defined as the Consultant or Engineering Company (to
be determined) hired by the owner to provide third party inspection and testing services
for the overall project.

“Contractor” is defined as the party(s) that has executed the contract agreement for the
specified Work with the Owner or its authorized representative(s)/agent(s).

“Specifications” are defined as this document, all supplemental addenda, and any
modifications furnished by the Owner, the Engineer, or others that apply to the Work.

“Drawings” are defined as the Construction Drawings for the JPAG OSA and CWP furnished
by the Owner, Engineer, or others that apply to the Work.

“Site” is defined as the Haile Gold Mine Project site being developed by the Owner and
where the Work is to be completed as described in these Technical Specifications and
detailed on the Drawings.

“Contract” is defined as the document executed by the Owner or its authorized
representative(s)/agent(s) with the Contractor to complete specified portions of the Work.

“Work” is defined as the entire completed construction or the various separately
identifiable parts thereof required to be furnished as shown on the Drawings and as
described in the Specifications and Contract Documents.

“Modifications” are defined as changes made to the Specifications or the Drawings that are
approved by Owner and Engineer in writing, after the Specifications and Drawings have
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been issued for construction. These also refer to changes to design elements in the field to
account for unforeseen conditions.

“Plant” is defined as all equipment, supplies, accommodations, temporary offices, etc.,
required to complete the Work.

“Units” — In general, these Specifications and the Drawings will utilize English units,
however metric units will be used when appropriate.

1.3 References

1.3.1 American Society for Testing and Materials (ASTM):

>

YV VYV ¥V ¥V V V¥

Y V¥

D1883 — Test Method for CBR (California Bearing Ratio) of Laboratory Compacted Soils.
D4354 — Practice for Sampling of Geosynthetics for Testing

D4491 — Standard Test Method for Water Permeability of Geotextiles by Permittivity

D4533 — Test Method for Trapezoidal Tearing Strength of Geotextiles

D4632 — Test Method for Grab Breaking Load and Elongation of Geotextiles

D4751 — Standard Test Method for Determining Apparent Opening Size of a Geotextile
D4759 — Practice for Determining the Specification Conformance of Geosynthetics

D4833 — Test Method for Index Puncture Resistance of Geotextiles, Geomembranes and
Related Products

D4873 — Guide for Identification, Storage and Handling of Geotextiles

D5261 — Test Method for Measuring Mass per Unit Area of Geotextiles

D5494 — Test Method for the Determination of Pyramid Puncture Resistance of
Unprotected and Protected Geomembranes

D6241 — Test Method for Static Puncture Strength of Geotextiles and Geotextile Related
Product Using a 50-mm Probe

D7238 — Test Method for Effect of Exposure of Unreinforced Polyolefin Geomembrane
Using Fluorescent Condensation Apparatus

1.3.2 American Association of State Highway and Transportation Officials (AASHTO):

» M288-05 — Geotextile Specification for Highway Applications

1.3.3 Geosynthetic Research Institute (GRI):

>

GT12(a) — Test Methods and Properties for Nonwoven Geotextiles Used as Protection (or
Cushioning) Materials, Revision 1, December 18, 2012, www.geosynthetic-institute.org.

GT13(a) — Test Methods and Properties for Geotextiles Used as Separation Between
Subgrade Soil and Aggregate, Revision 3: December 19, 2012 www.geosynthetic-

institute.org.
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1.4 Submittals Post-Award

>

Prior to material delivery to the project site, the Contractor shall provide the Engineer
with a written certification or manufacturers quality control data which displays that
the geotextile meets or exceeds the values specified herein.

The Contractor shall submit, if required by the Engineer, manufacturer’s quality control
manual for the geotextile to be delivered to the site.

1.5 Submittals during Manufacturing

>

Manufacturer quality control certificates stating the name of the manufacturer, product
name, style number, chemical composition of the filaments or yarns, and other
pertinent information to fully describe the geotextile.

The manufacturer is responsible for establishing and maintaining a quality control
program to assure compliance with the requirements of the specification.
Documentation describing the quality control program shall be made available upon
request.

The manufacturer’s certificate shall state that the finished geotextile meets the
Minimum Average Roll Value (MARV) requirements of the specification as evaluated
under the manufacturer’s quality control program. A person having legal authority to
bind the manufacturer shall attest to the certificate.

Mislabelling or misrepresentation of materials shall be reason to reject those geotextile
products.

1.6 Shipment, Storage and Handling

>

Geotextile labelling, shipment and storage shall follow ASTM D4873. Product labels
shall clearly show the manufacturer or supplier name, style, and roll number. Each
shipping document shall include a notation certifying that the material is in accordance
with the manufacturer’s certificate.

Each geotextile roll shall be wrapped with a material that will protect the geotextile,
including the ends of the roll, from damage due to shipment, water, sunlight and
contaminants. The protective wrapping shall be maintained during periods of shipment
and storage.

During storage, geotextile rolls shall be elevated off the ground and adequately covered
to protect them from the following: site construction damage, precipitation, extended
ultraviolet radiation including sunlight, chemicals that are strong acids or strong bases,
flames including welding sparks, temperatures in excess of 160°F (710C), and any other
environmental condition that may damage the property values of the geotextile.
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2.0 PRODUCT

2.1 Geotextile

» The nonwoven needle punched geotextile specified herein shall be made from staple

fiber.

» The geotextile shall be of new prime quality virgin polymer of 100-percent polyethylene

(97-percent polypropylene and 3-percent carbon black with antioxidants and heat
stabilizers), or polyester/polypropylene blend designed and manufactured specifically

for the purpose of separation, tensile reinforcement, planar flow, filtration and

protection and shall be used as designated on the Drawings.

» The geotextile shall be able to withstand direct exposure to ultraviolet radiation from

the Sun for up to 30 days without any noticeable effect on index or performance

properties.
> Rolls shall be free of holes, contamination and foreign debris.

» Geotextile shall meet or exceed all material properties listed herein based on the

specific purpose and expected conditions.

Table 1 — Required Properties, Test Methods and Values for Geotextiles Used as
Geomembrane Protection (or Cushioning) Materials

Property’ Tesm-::lhod Unit Mass/Unit Area (oz/yd’)
Mass per unit area D5261 oz/yd2 10 12 16 24 32 60
Grab Tensile strength D4632 Ib 230 | 300 | 370 | 450 | 500 | 630
Grab tensile elongation D4632 % 50 50 50 50 50 50
Trap. Tear strength D4533 Ib 95 115 145 200 | 215 290
Puncture (pin) strength D4833 Ib 120 140 | 170 | 250 | 300 | 390
UV resistance” D7238 % 70 70 70 70 70 70

Table 2 — Alternative Puncture Test Methods to be Considered in Place of Pin Puncture, ASTM

D4833, in Table 1

Property’ Tes;g’_lr‘:\;hc,d Unit Mass/Unit Area (oz/yd’)
Mass per unit area D5261 oz/yd2 10 12 16 24 32 60
Puncture (pyramid) strength D5494 Ib 300 | 320 | 410 | 440 | 510 | 760
Puncture (CBR) strength D6241 Ib 700 | 800 | 900 | 1100 | 1700 | 2400
Puncture (CBR) elongation D6241 in 15 1.5 15 15 15 1.5

Notes:

1. All values are MARV except UV resistance which is a minimum value. For geosynthetics, MARV is a
manufacturing quality control tool used to establish published values such that the purchaser will
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have a 97.7% confidence that the property in question will meet published values. For normally
distributed data, “MARV"” is calculated as the typical value minus two (2) standard deviations from
documented quality control test results for a defined population from one specific test method

associated with one specific property.
2. Evaluation to be on 2.0 inch strip tensile specimens after 500 It. hours exposure.

» For the purposes of separation the geotextile shall meet the minimum required values
as defined in the Tables 3, 4 and 5 below with the exception of AOS which is maximum

average roll value (MaxARV) and UV stability which is a minimum average value:

Table 3— Geotextile Properties Class 1 (High Survivability)

Property’ ASTM Test Unit Elongation < 50% Elongation > 50%
Grab Tensile Strength D4632 Ib 315 203
Trapezoid Tear Strength D4533 Ib 112 79
CBR Puncture Strength D6241 Ib 630 440
Permittivity D4491 sec’ 0.02 0.02
Apparent Opening Size D4751 in 0.024 0.024
UV Stability” D7238 % Str. Ret. @ 500 . 50 50

hours
Table 4 — Geotextile Properties Class 2 (Moderate Survivability)

Property’ ASTM Test Unit Elongation < 50% Elongation > 50%
Grab Tensile Strength D4632 Ib 248 158
Trapezoid Tear Strength D4533 Ib 90 56
CBR Puncture Strength D6241 Ib 500 320
Permittivity D4491 sec’ 0.02 0.02
Apparent Opening Size D4751 in 0.024 0.024

2 % Str. Ret. @ 500 It.
UV Stability D7238 50 50
hours
Table 5— Geotextile Properties Class 3 (Low Survivability)

Property’ ASTM Test Unit Elongation < 50% Elongation > 50%
Grab Tensile Strength D4632 Ib 180 113
Trapezoid Tear Strength D4533 Ib 68 41
CBR Puncture Strength D6241 Ib 380 230
Permittivity D4491 sec 0.02 0.02
Apparent Opening Size D4751 in 0.024 0.024
UV Stability? D7238 %str. Ret. @ 500 It 50 50

hours
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Table 6 — Required Degree of Survivability as a Function of Subgrade Conditions, Construction
Equipment and Lift Thickness (Class 1, 2 and 3 Properties are Given in Table 3, 4 and 5; Class

1+ Properties are Higher than Class 1 but Not Defined at this Time)

Low ground- Medium ground- High ground-
pressure pressure equipment pressure
equipment < 25 >25to < 50kPa (> equipment > 50
kPa (3.6 psi) 3.6 to < 7.3 psi) kPa (> 7.3psi)

Subgrade has been cleared of all obstacles except
grass, weeds, leaves and fine wood debris. Surfaceis
smooth and level so that any shallow dfepr(?ssmns Low Moderate High
and humps do not exceed 450 mm (18 in.) in depth

. ] . (Class 3) (Class 2) (Class 1)
or height. All larger depressions are filled.
Alternatively, a smooth working table may be
placed.
Subgrade has been cleared of obstacles larger than
small to moderate-sized tree limbs and rocks. Tree
trunks and stumps should be removed or covered Moderate High Very High
with a partial working table. Depressions and humps (Class 2) (Class 1) (Class 1+)
should not exceed 450mm (18 in.) in depth or
height. Larger depressions should be filled.
Minimal site preparation is required. Trees may be
felled, delimbed, and left in place. Stumps should be
cut to project not more than + 150mm (6 in.) above
subgrade. Fabric may be draped dllrectly over the High Very High Not
tree trunks, stumps, large depressions and humps,

(Class 1) (Class 1+) Recommended

holes, stream channels, and large boulders. ltems
should be removed only if placing the fabric and
cover material over them will distort the finished
road surface.

*Recommendations are for 150 to 300 mm (6 to 12 in.) initial lift thickness. For other initial lift thicknesses:
300 to 450mm (12 to 18 in.):
450 to 600mm (18 to 24 in.):
>600mm (24 in.):

Note 1: While separation occurs in every geotextile application, this pavement-related specification focuses on
subgrade soils being “firm” as indicated by CBR values higher then 3.0 (soaked) or 8.0 (unsoaked).

Source: Modified after Christopher, Holtz and DiMaggio

reduce survivability requirement one level;
reduce survivability requirement two levels;
reduce survivability requirement three levels;
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3.0 EXECUTION

3.1 Quality Assurance

A.

The Engineer or Third Party Testing Contractor shall examine the geotextile rolls upon
delivery to the site and report any deviations from project specifications to the
contractor.

The Engineer may decide to arrange conformance testing of the rolls delivered to the
job site. For this purpose, the Engineer shall take a sample three feet (along roll length)
by roll width according to ASTM Practice D 4354 The sample shall be properly marked,
wrapped and sent to an independent laboratory for conformance testing.

The pass or fail of the conformance test results shall be determined according to ASTM
Practice D 4759.

3.2 Installation

A.

The geotextile shall be handled in such a manner as to ensure that it is not damaged in
any way. Should the Contractor damage the geotextile to the extent that it is no longer
usable as determined by these specifications or by the Engineer or Third Party Testing
Contractor, the Contractor shall replace the geotextile at his own cost.

The geotextile shall be installed to the lines and grades as shown on the contract
drawings and as described herein.

The geotextile shall be rolled down the slope in such a manner as to continuously keep
the geotextile in tension by self weight. The geotextile shall be securely anchored in an
anchor trench where applicable, or by other approved or specified methods.

In the presence of wind, all geotextiles shall be weighted by sandbags or approved
equivalent. Such anchors shall be installed during placement and shall remain in place
until replaced with cover material.

The Contractor shall take necessary precautions to prevent damage to adjacent or
underlying materials during placement of the geotextile. Should damage to such
material occur due to the fault of the Contractor, the latter shall repair the damaged
materials at his own cost and to the satisfaction of the Engineer.

During placement of the geotextile, care shall be taken not to entrap soil, stones or
excessive moisture that could hamper subsequent seaming of the geotextile as judged
by the Engineer or Third Party Testing Contractor.

The geotextile shall not be exposed to precipitation prior to being installed and shall not
be exposed to direct Sun light for more than 15 days after installation.

The geotextile shall be seamed using heat seaming or stitching methods as
recommended by the manufacturer and approved by the Engineer. Sewn seams shall
be made using polymeric thread with chemical resistance equal to or exceeding that of
the geotextile. All sewn seams shall be continuous. Seams shall be oriented down
slopes perpendicular to grading contours unless otherwise specified. For heat seaming,
fusion welding techniques recommended by the manufacturer shall be used.
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I.  The contractor shall not use heavy equipment to traffic above the geotextile without
approved protection.

J. The geotextile shall be covered as soon as possible after installation and approval.
Installed geotextile shall not be left exposed for more than 15 days.

K. Material overlying the geotextile shall be carefully placed to avoid wrinkling or damage
to the geotextile.

L. Holes in the geotextile material shall be repaired using a patch of identical material
extending a minimum 6 inches on all sides of the hole and heat bonded. If heat
bonding is not possible, the patch shall extend a minimum of 18 inches on all sides of
the hole.

M. In areas where the non-woven geotextile is used as separation or filtration, care shall be
taken to install the layer without producing holes or gaps where the migration of fines
into the drainage system could occur. This is accomplished by ensuring sufficient
overlap of seams of 18-inches minimum overlap and properly wrapping the edges of
the geotextile under the gravel areas being protected or by over running the edges of
the geotextile beyond the area requiring separation or filtration.

4.0 CERTIFICATION

At the completion of the geotextile installation, the Contractor shall provide the Owner with a
certification stating that the geotextile was installed and tested in accordance with the
Specifications together with a report of the test results. The certification shall be provided to
the Owner prior to the demobilization of the installation personnel from the site unless agreed
otherwise by the Owner. The report of the test results shall be provided in hard copy and
digital format to the Owner and the Engineer no later than 30 days after the installation work
has been completed.
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