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Grassy Mountain TSF and WRD Construction Section 01010 - Summary of Work
1662341.056.SP.REVO Revision 0

SECTION 01010
SUMMARY OF WORK

1.0 GENERAL
1.1 Section Includes
A. Work Scope
B. Definitions
C. Contradictions
D. Contractor’s Responsibilities

1.2 Work Scope

A.

The scope of work for this project shall consist of construction of Tailings Storage Facility (TSF) and
Waste Rock Dump (WRD) at the Grassy Mountain Mine as shown on the Drawings. The Work under
this contract will include, but is not limited to:

1.

10.
11.
12.
13.
14.

Mobilization of all equipment and material required for the Work including: mobilization of temporary
power facilities, sanitation facilities, and communication facilities.

Installation of temporary and permanent surface water control.

Furnishing and placement of construction water for both fill moisture control and dust control on
roads and fills associated with construction of the Work in coordination with the Owner.

Backfilling and compaction of exploration test pits and boreholes, as required by the Owner, within
the TSF and WRD footprints.

Clearing, grubbing, and stripping as required for the Work.
Construction of temporary access and haul roads.

Excavation, hauling, placement, of fill materials for the embankment, including Embankment Fill,
Grading Fill, and Prepared Subgrade including moisture-conditioning and compaction.

Excavation, hauling, processing, and placement of fill materials Drainage Layer, Filter Fill, Anchor
Trench Backfill, Drain Gravel, Leak Detection Fill, Pipe Bedding Fill, and Cable Bedding Fill
including moisture-conditioning and compaction.

Subgrade preparation for geosynthetic clay liner (GCL) and high-density polyethylene (HDPE)
geomembrane liner and embankment foundations.

Furnishing and installing 60 and 80 mil HDPE Geomembrane liner in the areas shown on the
Drawings.

Furnishing and installing GCL.

Furnishing and installing Non-woven Geotextile in areas shown on the Drawings.

Furnishing and installing geonet in areas shown on the Drawings.

Furnishing, welding, and installing corrugated polyethylene (CPE) and HDPE piping and filling.

Demobilization, which includes: removal of temporary structures, shaping, contouring, and grading
of final surfaces in preparation of reclamation seeding.

1.3 DEFINITIONS

B.

The following definitions apply to these Technical Specifications:

1.

“Owner” is defined as an authorized representative of Calico Resources USA Corp. (Calico).
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10.

11.

12.

13.

14.

15.

16.
17.
18.

19.

“Engineer” is defined as a representative appointed and authorized by the Owner (Golder
Associates, Inc.). The Engineer shall be a registered Professional Engineer in the State of Oregon,
or a designated site representative under his supervision during construction.

“Resident Engineer” is defined as the Engineer’s on-site representative to oversee the completion
of Quality Assurance of the Work.

“Quality Control Team” is defined as the individuals working under the direction of Engineer to
perform on-site Quality Control tasks at the frequencies listed in these Specifications. The Quality
Control Team shall be approved by the Owner. All field and laboratory testing shall be supervised
by a registered Professional Engineer licensed in the State of Oregon.

“Quality Assurance Team” is defined as the individuals working under the direction of Engineer to
perform on-site quality assurance tasks for the Owner during earthwork placement, pipe
installation, and geomembrane installation.

“Contractor” is defined as the party which has executed a contract agreement for the specified work
with the Owner.

“Geomembrane Installation Contractor: is defined as the Subcontractor retained by the Contractor
or the Owner to install the geomembrane, geotextile, geonet and related appurtenances.

“Vendor” is defined as the supply or manufacturer of fabricated materials retained by the Contractor
or Owner required to complete the Work.

“Subcontractor” is defined as a party retained by the Contractor to provide services or materials
required to complete the Work. The Subcontractor shall be under direct supervision and report
directly to the Contractor.

“Quality Control” is defined as inspection and testing performed prior to manufactured material
being placed as well as inspection and testing performed on earthwork materials placed during
construction of the Work. Performed by the Contractor, Manufacturer, or facility retained by the
Contractor or Manufacturer.

“Quality Assurance” is defined as inspection and testing performed by the Quality Assurance Team
and third-party laboratories retained by the owner.

“Specifications” are defined as this document of Technical Specifications prepared by Golder
Associates Inc. (Golder) for the Owner.

“Report” is defined as the Construction-level Design Report presented as Appendix C in the Grassy
Mountain Consolidated Permit Application and titled Detailed Design, Tailings Storage Facility and
Waste Rock Dump, Grassy Mountain Mine, Malheur County, Oregon, Revision 0, dated
November 6, 2019 prepared by Golder in conjunction with these Specifications and Drawings.

“Drawings” are defined as the construction-level design drawings prepared by Golder in conjunction
with these Specifications titled Grassy Mountain Mine, Tailings Storage Facility and Waste Rock
Dump, Revision 0, dated November 6, 2019.

“Modifications” are defined as changes made to the Specifications or the Drawings that are
approved by the Owner and Engineer in writing after the Specifications or the Drawings have been
finalized.

“On-Site Material” is defined as borrow soils obtained from within required facility excavations.
“Off-Site Materials” is defined as material obtained from sources other than on-site.

“Record Documents” are defined as the documents prepared by the contractor documenting the
progress, location, type and quantity of materials placed to complete the Work.

“Products” are defined as new material, machines, components, equipment, fixtures, and systems
forming the Work. This does not include machinery and equipment used for preparation, fabrication,
conveying and erection of the Work. Products may also include existing material or components
required for reuse.
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20. “Work is defined as the entire complete construction, or the various separately identifiable parts
thereof, required to be furnished under the Contract Documents. Work is the result of performing
services, furnishing labor, and furnishing and incorporating materials and equipment into the
construction, all as required by the Contract Documents.

21. “Contract Documents” are defined as the Agreement, Addenda (which pertain to the Contract
Documents), Contractor’s Bid (including documentation accompanying the Bid and any post-Bid
documentation submitted prior to the Notice of Award) when attached as an exhibit to the
Agreement, the Bonds, the General Conditions, the Supplementary Conditions, the Specifications,
the Drawings, the CQA Plan, together with all Modifications issued after the execution of the
Agreement.

22. All slopes are described in terms of horizontal distance to vertical distance (H:V).

1.4 CONTRADICTIONS

A. Should any contradiction, either implied or real, exist between the Specifications and the Drawings, the
Contractor shall:

1. Notify the Owner and Engineer.

2. Stop all work that concerns the contradiction until the contradiction is remedied or clarified by the
Engineer.

B. The decision of the Engineer is final.

1.5 CONTRACTOR’S RESPONSIBILITIES
A. The Contractor Shall:
1. Maintain Oregon Workman’s Compensation Insurance and provide evidence of such to the Owner.

2. Familiarize himself/herself with the relevant regional and site-specific conditions which may have
an impact upon the work.

3. Be responsible for making his own measurements and installing his work to fit the conditions
encountered.

4. Before proceeding with the Work, examine all Drawings, Specifications, CQA Plan, and Reports
and notify the Engineer and Owner in writing of any apparent discrepancies or interferences. The
Engineer, in consultation with the Owner, shall make minor alterations to the Drawings as needed.
All alterations shall be issued under a covering work order signed by the Owner prior to the start of
alteration, if the alteration will affect the terms of Contract.

2.0 PRODUCTS
NOT USED

3.0 EXECUTION
NOT USED

**END OF SECTION***
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1.0

SECTION 01041
PROJECT COORDINATION

GENERAL

1.1 Section Includes

A.
B.

Contractor’s Responsibilities

Submittals

1.2 Related Sections

A.
B.
C.

Section 01010 — Summary of Work
Section 01300 — Submittals
Section 01500 — Reference Standards

1.3 Contractor’s Responsibilities

A.

moo w

2.0

Cooperate with the Owner in allocation of mobilization areas, areas for field offices, access, traffic, and
parking facilities.
During construction, coordinate use of site and facilities through the Owner.
Comply with Owner's and Engineer's procedures for intra-project communications
Comply with instructions from the Owner for use of temporary utilities and construction facilities.
Submit request for interpretation of the Contract Documents to the Owner, and obtain instructions
through the Owner.
All Contractor’s personnel may be required to take site specific hazard training session, conducted by
the Owner, and must have updated MSHA training in order to work at the site.
Submittals

Submit Contractor's MSHA number to Owner.
Submit MSHA health and safety certification of each employee that will work on site to the Owner prior
to working at the site.
Submit preliminary deployment drawings, show drawings, product data, and samples in accordance
with Section 01300 for review and compliance with Contract Documents. Revise and resubmit as
required.
Maintain a record of man-hours worked on site and lost time accident hours. Submit the record weekly
to the Owner.
Submit copies of air quality permits, if such permits are required to construct the Work.
Submit Material Safety Data Sheets (MSDS) to Owner for all chemicals or hazardous materials used
on site, or stored on site, in support of performance of the Work. Submit weekly quantity use of TRI
chemicals to the Owner, as requested by the Owner.
Submit a disposal plan for all waste r contaminated materials developed on site during performance of
the Work. Submit plan prior to mobilization.
Submit statement at the end of the project stating that all waste and contaminated materials were
disposed of in accordance with the approved plan.

PRODUCTS

NOT USED

https://golderassociates.sharepoint.com/sites/17031g/1663241 Grassy Mountain TSF/700_Technical Specifications/Detailed Design/Rev 0/01041 - Project Coordination.docx

(3 GOLDER 1



Grassy Mountain TSF and WRD Construction Section 01041 - Project Coordination
1663241.056.SP.REVO Revision 0

3.0 EXECUTION
NOT USED

»*END OF SECTION***

https://golderassociates.sharepoint.com/sites/17031g/1663241 Grassy Mountain TSF/700_Technical Specifications/Detailed Design/Rev 0/01041 - Project Coordination.docx
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SECTION 01042
MOBILIZATION

1.0 GENERAL
1.1 Section Includes

A. General

1.2 Work Scope
A. Section 01010 — Summary of Work

B. Section 01500 — Construction Facilities and Temporary Controls

2.0 PRODUCTS

NOT USED
3.0 EXECUTION
3.1 General

A. Upon receipt of notice to proceed, the Contractor shall furnish, mobilize and install such temporary
works, materials, equipment, and construction plants as necessary for the successful completion of the
Work. The Contractor shall also operate and maintain such temporary works, equipment and
construction plants throughout the period of construction. All applicable temporary works, such as
sanitation facilities, shall fully comply with the rules and regulations of the government agency having
jurisdiction. Portable screening or crushing facilities used on-site shall have applicable air emissions
permits. Clearing, grading, earthwork and construction of access roads necessary for the temporary
works, if any, shall be included as mobilization.

B. The Contractor shall obtain any permits necessary to complete the Work at Contractor’s expense.

*END OF SECTION***

https://golderassociates.sharepoint.com/sites/17031g/1663241 Grassy Mountain TSF/700_Technical Specifications/Detailed Design/Rev 0/01042 - Mobilization.docx
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SECTION 01050
FIELD ENGINEERING
1.0 GENERAL
1.1 Section Includes
A. Project Record Documents
B. Examination
C. Survey

D. Alterations to Drawings and Specifications

1.2 Related Sections
A. Section 01010 — Summary of Work
B. Section 01090 — Reference Standards
C. Section 01300 — Submittals

1.3 Project Record Documents
A. The Contractor shall:
1. Maintain a complete and accurate log of survey control and survey work.
2. Make the log available for review to the Owner and Engineer without limitation.

B. After project completion, submit record documents per Section 01300 — Submittals: As-built

Documentation.
2.0 PRODUCTS
NOT USED
3.0 EXECUTION
3.1 General
A. The Contractor shall notify the Owner and Engineer of any discrepancies discovered in the surveying
or Drawings.
3.2 Survey

A. The Owner shall provide a minimum of three (3) survey control points to layout and control the Work.
B. The Contractor shall:

1. Retain the services of a surveyor licensed in the State of Oregon.

2. Use the survey control points provided by the Owner to lay out the Work.

3. Triangulate between the three control-points to verify accuracy prior to using the points for control
work.

4. Perform a survey of the site in its original form on a minimum 100-foot grid. The survey will be
submitted to the Engineer for review prior to initiation of growth media stripping. The survey will be
used as a basis for quantity verification for site grading. If earthworks are performed prior to survey
verification, Contract shall remedy at Contractor’'s expense.

5. Survey the grid after completion of the following tasks and submit the topographic survey to the
Owner and Engineer.

a. Growth Media Stripping.

https://golderassociates.sharepoint.com/sites/17031g/1663241 Grassy Mountain TSF/700_Technical Specifications/Detailed Design/Rev 0/01050 - Field Engineering.docx
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b. Excavation and placement of Embankment Fill.

c. Placement of Liner Bedding Fill (survey will be used to determine finish geomembrane liner
limits and elevations).

d. Placement of Drainage Layer.

e. Placement of Filter Layer.

f.  All permanent cut slopes or water diversion/control areas affected during construction.
6. Submit each survey to the Engineer within two (2) weeks of completion of each task.

7. Provide additional surveying necessary to accurately maintain slopes and grades for control of the
Work.

8. The Contractor shall make every effort to preserve Owner-provided control and points. If, in the
opinion of the Owner, any survey control points have been carelessly or willfully disturbed or
destroyed by the Contractor or his employees, the cost of replacement shall be incurred by the
Contractor.

3.3 Alterations To Drawings and Specifications

A. Alterations made by the Contractor to either the Specifications or Drawings shall be subject to the
Owner’s and Engineer’s approval and, where applicable, to the approval of regulatory agencies. All
alterations shall be issued under a covering work order signed by the Owner prior to the start of
alteration.

***END OF SECTION***

https://golderassociates.sharepoint.com/sites/17031g/1663241 Grassy Mountain TSF/700_Technical Specifications/Detailed Design/Rev 0/01050 - Field Engineering.docx
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SECTION 01051
GEOTECHNICAL EXPLORATION

1.0 GENERAL
1.1 Section Includes

A.  Summary
B. Verification
C. Warranty

1.2 Summary

A. Geotechnical explorations in the Tailings Storage Facility and Waste Rock Dump footprints were
conducted during the following:

1. December 2017 — 15 Borings, 44 Test Pits and six (6) field falling head permeability tests conducted
in boreholes

2. March 2019 — Six geotechnical boreholes at previously completed Test Pits
3. July 2019 — 11 cone penetration test soundings at previously completed Borings and Test Pits

B.  The design for the Grassy Mountain TSF and WRD, written by Golder in November 2019 titled Detailed
Design, Tailings Storage Facility and Waste Rock Dump, Grassy Mountain Mine, Malheur County,
Oregon, Revision 0, dated November 2019 references the geotechnical investigation findings.

C. Test Pit, Boring, and CPT exploration locations located within the TSF embankment, TSF basin, and
WRD footprint will require over-excavation and backfill in accordance with Section 02222 and
Section 02223.

1.3 Verification
A. Field verify the location of all exploration boreholes and test pits with the Engineer and Owner.

B. Contractor shall supply certification that all test pits have been filled in accordance with these
Specifications. The Contractor will supply a list of the boreholes/pits backfilled with the certification,
including the depth of each borehole/test pit.

1.4 Warranty

A. The conclusions and recommendations described in the Golder Report cited above were based on
Golder’'s understandings of the project, as described in the Report, and the site conditions as
documented during Golder’s geotechnical investigation. Unanticipated soil and subsurface conditions
are commonly encountered and cannot be fully determined by reviewing soil logs from the borings or
test pits. The report prepared by Golder should not be construed as a warranty of actual subsurface
conditions.

2.0 PRODUCTS
NOT USED

3.0 EXECUTION

3.1 Verification

A. Bidders shall visit the site and familiarize themselves with all existing surface and subsurface
conditions, whether covered in the reports or not, and shall understand all recommendations associated
with the earthwork.

**END OF SECTION***

https://golderassociates.sharepoint.com/sites/17031g/1663241 Grassy Mountain TSF/700_Technical Specifications/Detailed Design/Rev 0/01051 - Geotechnical Exploration.docx
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1.0

A.

m

r o

J.

K.

B
2
A
B.
C
D
E

SECTION 01090
REFERENCE STANDARDS AND REGULATIONS

GENERAL
1.1 Section Includes

Codes and Regulations

Schedule of References

Related Sections
Section 01400 — Quality Control/Assurance

Section 01600 — Materials and Equipment

Section 02110 — Site Clearing and Stripping

Section 02205 - Fill Materials

Section 02211 — Rough Grading

Section 02223 — Filling

Section 02273 — Geonet

Section 02350 — Geosynthetic Clay Liner

Section 02710 — Gravity Piping

Section 02775 — Geomembrane

Section 03300 — Cast-in-Place Concrete

1.3 Codes and Regulations

A.
B.

The work shall conform to applicable federal, state, county, and local regulations.

The following publications current at the date of Contract Documents, unless specified otherwise, are
a part of this specification, except where modified or replaced by local codes or ordinances having
jurisdiction, in which case such local codes or ordinances shall govern:

1.

© N o g~ 0w N

Occupational Safety and Health Administration, General Industry and Health Standards — OSHA
2206.

Mine Safety and Health Administration - Code of Federal Regulations - Title 30 (Mineral Resources)
Oregon Department of Transportation.

U.S. Department of Transportation.

Clean Water Act — Oregon Department Environmental Quality.

Environmental Impact Statement and the Plan of Operations at the site, if applicable.

Water Resources Department (WRD), Dam Safety Regulations, OAR 690, Division 20.

Department of Geology and Minerals Industries (DOGAMI), Chemical Process Mine Regulations,
OAR 632, Division 37.

Department of Fish and Wildlife (ODFW), Chemical Process Mining Consolidated Application and
Permit Review Standards, OAR 635, Division 420.

https://golderassociates.sharepoint.com/sites/17031g/1663241 Grassy Mountain TSF/700_Technical Specifications/Detailed Design/Rev 0/01090 - Reference Standards and

Regulations.docx
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10. Department of Environmental Quality (DEQ), Chemical Mining, OAR Chapter 340, Division 43.

1.4 Schedule of References

A. For products of workmanship specified by association, trade, or Federal Standards, all shall comply
with the requirements of the standard, except when more rigid requirements are specified or are
required by applicable codes. Conform to reference standard that is current at the date of Contract
Documents. As a minimum the following reference standards shall be used for this project:

1. AASHTO American Association of State Highway and Transportation Officials
444 North Capitol Street, N.W.
Washington, DC 20001

2. ACI American Concrete Institute
Box 19150
Redford Station
Detroit, M|l 48219

3. ANSI American National Standards Institute
1430 Broadway
New York, NY 10018

4., ASTM American Society for Testing and Materials
1916 Race Street
Philadelphia, PA 19103

5. AWWA American Water Work Association
6666 West Quincy Avenue
Denver, CO 80235

6. CRSI Concrete Reinforcing Steel Institute
933 Plum Grove Road
Schaumburg, IL 60195

7. NSF National Sanitation Foundation
Box 1468
Ann Arbor, Ml 48106

8. GRI Geosynthetics Research Institute
Drexel University
West Wing — Rush Building, #10
Philadelphia, PA 19104

9. NSF National Sanitation Foundation
Box 1468
Ann Arbor, Ml 48106

10. PPI Plastic Pipe Institute

105 Decker Court, Suite 825
Irvine, TX 75062

2.0 PRODUCTS
NOT USED

https://golderassociates.sharepoint.com/sites/17031g/1663241 Grassy Mountain TSF/700_Technical Specifications/Detailed Design/Rev 0/01090 - Reference Standards and
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3.0 EXECUTION
NOT USED

*END OF SECTION***

https://golderassociates.sharepoint.com/sites/17031g/1663241 Grassy Mountain TSF/700_Technical Specifications/Detailed Design/Rev 0/01090 - Reference Standards and

Regulations.docx
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1.0

SECTION 01300
SUBMITTALS

GENERAL

1.1 Section Includes

A.

m

J.

Technical Data
Progress Schedules

As-Built Documentation

Related Sections

Section 01400 — Quality Control/Assurance
Section 01600 — Materials and Equipment

Section 02205 — Fill Materials

Section 02223 - Filling

Section 02273 — Geonet

Section 02350 — Geosynthetic Clay Liner
Section 02710 — Gravity Piping

Section 02775 — Geomembrane

Section 03220 — Reinforcing Steel

Section 03300 — Cast in Place Concrete

1.3 Technical Data

A.

Engineering data covering all equipment and fabricated materials to be furnished under this contract
shall be submitted to the Engineer for review. This data shall include drawings and descriptive
information in sufficient detail to show the kind, size, arrangement, and operation of component material
and devices: the external connections, anchorages, and supports required: performance
characteristics; and dimensions needed for installations and correlation with other materials and
equipment. Data submitted shall include drawings showing essential details of any changes proposed
by Contractor.

No work shall be performed in connection with the fabrication or manufacture of material and
equipment, nor shall any accessory or appurtenance be purchased until the drawings and data have
been reviewed and approved by the Engineer, except at the Contractor’s own risk and responsibility.

Three (3) copies of each submittal, drawing, and necessary data shall be submitted to the Engineer.
Each drawing or data sheet shall be clearly marked with the name of the project, the Contractor's name,
references to applicable Specification paragraphs, and Drawing sheets. When catalog pages are
submitted, the applicable items shall be identified. The Engineer shall return one (1) copy of the
submittal to the Contractor with comments.

When the drawings and data are returned marked REVISE AND RESUBMIT the corrections shall be
made as noted thereon and as instructed the Engineer and not less than three (3) corrected copies
resubmitted.

https://golderassociates.sharepoint.com/sites/17031g9/1663241 Grassy Mountain TSF/700_Technical Specifications/Detailed Design/Rev 0/01050 - Field Engineering.docx
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When the drawings and data are returned marked REJECTED, the Contractor shall take necessary
corrective actions to comply with contract documents. All items marked REJECTED will not be accepted
and a substitute must be submitted for approval from the Engineer.

Unless otherwise directed by the Engineer, when drawings and data are returned marked APPROVED
AS NOTED, the changes shall be made as noted thereon and not less than three (3) corrected copies
shall be furnished to the Engineer.

When the drawings and data are returned marked APPROVED, one (1) copy, shall be returned to the
Contractor, one (1) copy shall be retained for the Owner, and one (1) copy shall be retained by the
Engineer.

The Engineer’s review of drawings and data submitted by the Contractor shall cover only general
conformity to the Drawings and Specifications, external connections, and dimensions which affect the
layout. The Engineer’s review of drawings and data returned marked APPROVED or APPROVED AS
NOTED does not indicate a thorough review of all dimensions, quantities, and details of the material,
equipment, devices, or items shown, and does not relieve the Contractor from any responsibility for
errors or deviations from the contract requirements.

All drawings and data, after the final processing by the Engineer, shall become a part of the Contract
Documents and the Work shown or described thereby shall be performed in conformity therewith unless
authorized by the Owner or the Engineer.

1.4 Progress Schedules

A.

1.5

A.

Procedure

1. Submit a preliminary progress schedule to the Owner.
2. After Owner’s review, revise and resubmit schedule to comply with Owners review.

3. Submit revised progress schedule every two weeks or according to a scheduled agreed upon by
the Owner.

Show complete sequence of construction by activity, with dates for beginning and completion of each
element of construction.

Provide subcontractors activity schedules.

Provide separate schedule of submittal dates for shop drawings, product data, and samples, including
Owner furnished products, and dates that reviewed submittals shall be required from the Owner and
Engineer. Indicate delivery data for products.

Schedules shall be in a form that is acceptable to the Owner.
Distribute copies of reviewed schedules to the project file, Subcontractors, suppliers, and the Engineer.

Instruct recipients to promptly report in writing problems anticipated by projections indicated in
schedules.

Quality Control Test Results and Daily Field Reports

The Contractor shall be responsible for material property testing of soil, rock, and aggregate material
in accordance with the testing frequencies in Section 02223.

Quality Control testing shall be performed by qualified personnel under direct supervision of a
Professional Engineer licensed in the State of Oregon.

Complete Quality Control Test results shall be submitted to the Owner and Engineer within twenty-
four (24) hours of collecting sample for testing, or upon request, for review and approval.

All Quality Control test results shall be stored in hard copy in the Contractor’s or Quality Control’s on-
site facility and shall be available for review from the Owner and Engineer at all times.

https://golderassociates.sharepoint.com/sites/17031g9/1663241 Grassy Mountain TSF/700_Technical Specifications/Detailed Design/Rev 0/01050 - Field Engineering.docx
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E. The Quality Control Team shall be responsible for accurately testing and reporting results of all
Quality Control test results and observations in a timely manner to the Owner and Contractor
throughout the project in the form of a Daily Field Report.

1. Daily Field Reports shall be typed and submitted to the Engineer and/or Owner within one (1)
working day.

2. Minimum information required, and example Daily Field Report are presented in the CQA Plan

1.6 As-Built Documentation
A. As-built Survey Documentation

1. The Contractor shall be responsible for accurately surveying the locations and elevations and,
where applicable, the type, thickness and geometry of any and all pipes and fittings, ditches,
geosynthetic materials, breaks in fill or cut slopes, general grading, change in fill or synthetic
material type and any other aspect of the work required by the Engineer.

The Contractor shall submit as-built documentation surveys as described in Section 01050.

3. Submittal: Completed as-built documentation will be submitted within two (2) weeks of project
acceptance in the following manner:

a. Submit one (1) digital reproducible copy each to the Owner and Engineer.
b. Submit one (1) paper copy each to the Owner and Engineer.

i. As-built documentation survey shall be sealed by a registered Professional Land Surveyor
licensed in the State of Oregon.

B. Quality Control Documentation

1. Submittal: Within two (2) weeks of project acceptance, the Quality Control Team shall submit a
Quality Control Summary Report sealed by a Professional Engineer licensed in the State of Oregon
documenting all manufacturer, field, and laboratory quality control test result and data sheets that
include the following:

a. One (1) digital reproducible copy and one (1) paper copy of each of the following Quality Control
Report(s):

i. Earthwork Quality Control Documentation in accordance with Section 02223.

ii. Geonet Quality Control Documentation in accordance with Section 02273.
iii. Geosynthetic Clay Liner Quality Control Documentation in accordance with Section 02350.
iv. Piping Quality Control Documentation in accordance with Section 02710

V. Geomembrane Quality Control Documentation in accordance with Section 02275.

Vi. Reinforcing Steel Quality Control Documentation in accordance with Section 03220.
Vii. Cast in Place Concrete Quality Control Documentation in accordance with Section 03300.
2.0 PRODUCTS
NOT USED
3.0 EXECUTION
NOT USED

*END OF SECTION***
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1.0

SECTION 01400
QUALITY CONTROL AND ASSURANCE

GENERAL

1.1 Section Includes

A.

m

r o

K.

L.

[EEN
moow» N m o 0 O

References

General Quality Control Requirements

Manufacturer’s Quality Control Inspection, Sampling, and Testing
Quality Control Sampling and Testing Frequency

Quality Assurance and Referee Inspection and Testing

Related Sections

Section 01090 — Reference Standards
Section 01300 — Submittals

Section 01410 — Testing Laboratory Services
Section 01600 — Materials and Equipment

Section 02205 — Fill Materials

Section 02211 — Rough Grading

Section 02223 — Filling

Section 02273 — Geonet

Section 02350 — Geosynthetic Clay Liner
Section 02710 — Gravity Piping

Section 02775 — Geomembrane

Section 03300 — Cast-in-Place Concrete

1.3 References

A.

B.

C.

Conform to reference standard by date of issue current on date of Contract Documents unless specified
otherwise in the specific section.

Should specified reference standards conflict with Contract Documents, the Contractor shall request
clarification from Engineer before proceeding.

The contractual relationship of the parties to the Contract shall not be altered from the Contract
Documents by mention or inference otherwise in any reference document.

1.4 General Quality Control Requirements

A.

The Quality Control Team as defined in Section 01010 shall perform the Quality Control testing and
inspection required by these Specifications for all earthworks, geosynthetics, and piping installation.

The Quality Control Team shall be under the direct supervision of a Professional Engineer licensed in
the State of Oregon. All Quality Control test results shall be used as the record tests documented in
the Quality Control As-built Report in accordance with Section 01300.

https://golderassociates.sharepoint.com/sites/17031g/1663241 Grassy Mountain TSF/700_Technical Specifications/Detailed Design/Rev 0/01050 - Field Engineering.docx

> GOLDER 1



Grassy Mountain TSF and WRD Construction Section 01400 - Quality Control and Assurance
1663241.056.SP.REVO Revision 0

C. Results of Quality test results are subject to verification by the Engineer. Should a discrepancy
between results of the Quality Control Team and the Engineer, the Engineer’s, results and
conclusions shall prevail.

D. Quality Control test results are not a basis of acceptance of Work. Results of inspection and testing
on in-place material approved the Engineer or performed by the Quality Assurance Team shall
prevail.

E. The Contractor shall be responsible to monitor Quality Control over Vendors, Manufacturers,
products, services, site conditions and workmanship to produce Work of specified quality.

F. Comply fully with Manufacturers’ instructions. Should Manufacturers’ instructions conflict with the
Contract Documents, the Contractor shall request clarification from the Engineer prior to proceeding.

G. Comply with specified standards as a minimum quality for the Work except when more stringent
tolerances, codes or specified requirements indicate higher standard or more precise workmanship.

H. The Quality Control Team'’s inspections will not relieve the Contractor of responsibility for the
acceptance of the finished Work or portions thereof.

. Work performed by the Quality Control Team personnel shall be qualified to perform specified testing
in accordance with specified test methods and procedures as required by these Specifications.

J. A summary report of the Quality Control Work performed shall be submitted to the Engineer in
accordance with Section 01300 and be sealed by a Professional Engineer licensed in the State of
Oregon.

K. Re-testing required due to the Contractor’s non-conformance to specified requirements of these
Specifications shall be performed by the same Quality Control Team, Quality Assurance Team, or
independent third party, as instructed by the Engineer. The cost of re-resting shall be borne by the
Contractor if re-testing requires the testing agency to work extra hours or overtime.

1.5 Manufacturer’s Quality Control Inspection, Sampling, and Testing

A. The Manufacturer shall sample and perform Quality Control testing at the frequencies specified in
these Specifications. Test results shall be submitted by the Contractor and/or the Manufacturer to the
Engineer in accordance with Section 01300.

B. The Manufacturer and/or Contractor will cooperate with the Quality Control Team; furnish samples of
materials, design mixes, equipment, tools, storage, and assistance as required and:

1. Notify the Engineer and Quality Control Team twenty-four (24) hours prior to expected time for
operations requiring services.

2. Make arrangements with Quality Control Team and pay for additional samples and tests required
for Contractor’s use.

C. The Quality Control Team will submit to the Engineer one (1) copy of reports indicating observations
and results of tests and indicating compliance or non-compliance with Contract Documents in
accordance with Section 01300.

1. If observations, inspections, or Manufacture Quality Control test results identify any materials or
methods used to complete the Work that do not meet these Specifications, the Engineer shall be
notified immediately.
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2. Inthe event that a test failed to meet these Specifications and a retest is performed, the Engineer
shall be notified regardless of the retest results.

3. Removal of materials, repairs, or retests shall be determined by the Engineer. Costs associated
with the Contractor’s actions to remediate deficiencies shall be borne by the Contractor.

1.6 Quality Control Sampling and Testing Frequency

A. The frequency of Contractor and Manufacturer Quality Control testing of materials is specified in the
following sections:

Table 01400-1: Testing Frequency Reference Sections

MATERIAL REFERENCE SECTION
Fill Materials 02205
Rough Grading 02211
Filling 02223
Geonet 02273
Geosynthetic Clay Liner 02350
Gravity Piping 02710
Geomembrane 02775
Cast-in-Place Concrete 03300

1.7 Quality Assurance and Referee Inspection and Testing

A. The Quality Assurance Team as defined in Section 01010 shall perform the Quality Assurance testing
and inspection required by these Specifications.

B. At any time during the project Work, the Engineer may collect a sample split from the Quality Control
sample and perform a referee test for Quality Assurance.

2.0 PRODUCTS
NOT USED

3.0 EXECUTION
3.1 Quality Control

A. Maintain access at all times for the Engineer and/or Quality Assurance Team to perform inspection,
sampling, and testing. At no time deny the Quality Assurance Team personnel, Engineer, or Owner
access to any Work area, fabrication area, staging area, or any other area associated with the Work.

B. Make allowance for the Quality Assurance or referee sampling and testing to be performed and divert
equipment elsewhere during the required sampling and testing.

C. Quality Control test results shall be provided to the Owner and/or Engineer within 24 hours of
collecting sample for testing, or upon request, for review and approval in accordance with Section
01300.
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Daily Field Reports shall be completed and submitted to the Engineer and/or Owner within one (1)
working day in accordance with Section 01300. The minimum information required for each Daily
Field Report as well as an example is provided in the CQA Plan.

There is no provision for claims of delays due to Quality Assurance inspection, testing, or sampling.
Should Contractor feel that delays are being incurred due to Quality Assurance inspection, testing,
sampling, or other activities, notify Owner and Engineer in writing documenting in detail the date,
time, and quality assurance activity of each occurrence. Should Owner and/or Engineer determine
that excessive time is being spent at quality assurance activities causing delay to Work, corrective
action will be taken.

If any Work should be covered up without prior approval or consent of the Engineer, it must, if
required by the Engineer, be uncovered for examination. After the uncovered Work has been
observed and authorization given by the Engineer, the Work shall be recovered in accordance with
the Specifications. The cost of uncovering and recovering the Work and any consequential costs shall
be the responsibility of the Contractor regardless of the condition of the Work uncovered. If the Work
is found to be deficient, the Contractor shall expose all Work that was covered prior to approval,
correct any Work that is deficient, and proceed according to the Specifications. The cost of
uncovering deficient Work, correcting deficient Work and any consequential costs shall be borne
entirely by the Contractor.

All Work performed by the Contractor shall meet the approval of the Engineer. The method and
manner of doing the Work will be under the control of the Contractor. The Engineer may review the
Contractor’s work practices and make adjustments as necessary to minimize the risk of damage to
critical components of the Work.

3.2 Submittals

A.

The Contractor shall submit all Quality Control test results to the Engineer for review and approval on
a regular basis, or at the request of the Engineer.

Fill materials proposed by the Contractor for use to complete the Work shall be tested by the Quality
Control Team prior to placement to verify that the materials meets these Specifications.

Initial Quality Control test results of proposed materials shall be submitted to the Engineer for the
approval at least 24 hours prior to material placement.

At the completion of the Work, a sealed Quality Control Report shall be submitted to the Owner and
Engineer in accordance with Section 01300 and include at a minimum:

1. Cover letter summarizing the quantities of materials placed, required testing frequency, and actual
testing frequency achieved. The Quality Control Report shall be sealed by a Professional Engineer
licensed in the State of Oregon.

2. Typed field documentation including daily field reports, field and laboratory test results summary
tables and individuals test results forms for all tests performed for each construction material for
tests specified in the Specifications.

3. Summary tables shall be suitable for report presentation and regulatory agency review. One (1)
digital reproducible copy of the summary tables shall be provided to the Engineer.

**END OF SECTION***
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1663241.056.SP.REVO

Section 01410 - Testing Laboratory Services

Revision 0

1.0

SECTION 01410
TESTING LABORATORY SERVICES

GENERAL

1.1 Section Includes

A.

moom

r o

J.

-
O 0O®»N U 0 w

Selection and Payment
Laboratory Reports
Limits on Testing Laboratory Authority

Contractor Responsibilities

Related Sections

Section 01300 — Submittals
Section 01400 — Quality Control/Assurance
Section 01600 — Materials and Equipment

Section 02205 — Fill Materials

Section 02211 — Rough Grading

Section 02223 - Filling

Section 02273 — Geonet

Section 02350 — Geosynthetic Clay Liner
Section 02775 — Geomembrane

Section 03300 — Cast-in-Place Concrete

1.3 Selection and Payment

A.

B.

C.

The Contractor shall perform, or will employ and pay for services of an independent testing laboratory

to perform specified inspection and testing.

All laboratory testing shall be performed under the direct supervision of a registered Professional

Engineer licensed in the State of Oregon.

Employment of testing laboratory shall in no way relieve the Contractor of obligation to perform work in

accordance with requirements of Contract Documents.

1.4 Laboratory Reports

A.

After each inspection and test, promptly submit a copy of laboratory report to the Engineer, and a

copy to the Owner.

Include in Report:

1. Date issued

2. Project title and number

3. Name of inspector

4. Date and time of sampling or inspection

5. ldentification of product and Specifications Section
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6. Location in the Project

7. Type of inspection or test

8. Date of test

9. Results of test

10. Conformance with Contract Documents

11. When requested by Engineer, provide interpretation of test results

1.5 Limits On Testing Laboratory Authority

A.

B.

2.0

3.0

Laboratory may not release, revoke, alter, or enlarge on requirements of Contract Documents.
Laboratory may not approve or accept any portion of the Work.
Laboratory many assume any duties of Contractor.
Laboratory has no authority to stop Work.
Contractor Responsibilities
The Contractor shall notify the laboratory and Engineer at least five (5) working days in advance of
intended use of materials that require laboratory testing to allow sufficient time for laboratory to
retrieve samples and perform testing.
Provide proposed mix designs at least five (5) working days in advance of intended use.
Cooperate with laboratory personnel, and provide access to the Work.
Provide incidental labor and facilities to provide access to Work to be tested, to obtain and handle
samples at the site or at source of products to be tested, to facilitate tests and inspections, storage
and curing of test samples.
When requested by the Engineer prior to sampling, the Contractor shall provide Engineer a split
sample for Quality Assurance testing. The sample shall be split in accordance with ASTM C702-
Standard Practice for Reducing Samples of Aggregate to Testing Size, and shall be of sufficient
gquantity to meet minimum testing requirements.
Notify the laboratory and Engineer 24 hours prior to expected time for operations requiring field
inspection and field testing services.
Arrange with the laboratory and pay for additional testing and inspection services required by
Contractor beyond specified requirements.
PRODUCTS
NOT USED
EXECUTION
NOT USED

*END OF SECTION***
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SECTION 01500
CONSTRUCTION FACILITIES AND TEMPORARY CONTROLS
1.0 GENERAL

1.1 Section Includes

A. Access

B. Power

C. Construction Water

D. Fugitive Dust Control

E. Surface Water Control

F.  Work Limits

G. Traffic Control/Road Use

1.2 Related Sections
A. Section 01010 — Summary of Work

1.3 Access
Access to the site shall be provided by the Owner.

B. The Contractor shall not construct any staging areas, temporary facilities, haul roads, or access roads
without the approval of the Owner.

1.4 Power

A. Contractor shall provide his own temporary power needs, unless provided by the Owner.

1.5 Construction Water

A. Water for dust control on haul roads, moisture conditioning of borrow material to be placed as fill, and
for maintaining in place fill soils shall be obtained by the Contractor. The Contractor shall supply all
the pumps and tanks necessary to provide an adequate supply of water fulfill the conditions of the
contract. Water will be available in a pond and/or truck standpipe at a location designated by the
Owner.

1.6 Fugitive Dust Control

A. During the performance of the Work defined by these Specifications or any operations appurtenant
thereto, whether on right-of-way provided by the Owner or elsewhere, the Contractor shall:

1. Furnish all labor, equipment, materials, and means required to perform proper and efficient
measures to reduce the dust nuisance.

2. Prevent dust which has originated from the Work from damaging land, vegetation, and dwellings or
causing a nuisance to persons.

3. Control dust to a degree acceptable to the appropriate State and Federal Agencies, and to the
Owner.

4. Notify Owner in writing, and obtain Owner’s approval, to use chemical additives to control fugitive
dust. Provide Material Safety Data Sheets (MSDA) for such chemicals to Owner.
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1.7 Surface Water Control

A.

Install permanent ditches and/or channels shown on the drawings and construct facilities to control
surface water resulting from precipitation.

Provide temporary erosion protection for prepared surfaces and all potential erosion areas associated
with the Work, or as directed by the Engineer, until all such portions of the Work have been accepted

by the Owner. Erosion control shall consist of silt fences, fiber rolls, and sediment traps in accordance
with best management practices.

If precipitation or runoff damage occurs to the Work prior to acceptance of the Owner, repair the
damaged Work in accordance to these Specifications at the Contractor’s expense.

All temporary and final design storm water diversion ditches, sedimentation basins, and/or channels
shall be installed prior to site grading.

1.8 Work Limits

A.

m o o0 w

m

r o

Confine apparatus, equipment, the storage of Materials, and the operation of workmen to the limits
indicated by law, ordinances, permits, or as directed by the Owner.

Avoid unreasonable encumbering the premises with materials or equipment.

Do not block plant or other access roads or traveled ways.

Avoid interfering with the Owners operations.

Do not present a hazard to the Owner’s personnel and equipment or to the public.
Use existing roads whenever possible.

Minimize construction of new roads.

Keep the site neat, tidy and free of waste materials or rubbish.

Store and dispense fuel, lubricating oils, and chemicals in such a manner as to prevent or contain
spills and prevent said materials from reaching local streams or groundwater according to regulatory
requirements.

Dispose of waste in accordance with state and local regulations.

Keep MSDS on file at the site and provide copies of such sheets to the Owner for all hazardous
materials.

Avoid damage to monitoring wells, piezometers, survey monuments, or any other instrumentation
used at the site.

Notify Owner if monitoring wells, piezometers, or instrumentation is in conflict with the Work prior to
construction.

1.9 Traffic Control/Road Use

A.

Owner’s mine haulage traffic has the right-of-way at all times. The Contractor shall conduct his haul
operations in a safe manner yielding to Owner’s haulage equipment and providing flagmen, if
necessary, to stop Contractor’'s equipment at haul road crossings, public road crossings, or other
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traffic areas. Flag persons will not be required at haul road crossings during water truck hauling. A
stop sign will be installed at crossings to give the Owner’s haulage equipment right-of-way.

B. Any Public or private roads that become damaged as a result of the Contractor’s hauling operations
shall be repaired at the Contractor’s expense.

C. Contractor’s personnel will park personal vehicles in areas designated by the Owner. The quantity
and routes of normal construction or supervisory vehicles through the mine site will agreed on by the
Owner and Contractor.

2.0 PRODUCTS
NOT USED

3.0 EXECUTION
NOT USED
**END OF SECTION***
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1.0

SECTION 01600
MATERIALS AND EQUIPMENT

GENERAL

1.1 Section Includes

A.

B.

C.

D.

Transportation and Handling
Storage and Protection
Product Options

Substitutions

1.2 Related Sections

A.

Section 01400 — Quality Assurance/Control

1.3 Transportation and Handling

A.
B.

Transport and handle products in accordance with manufacturer’s instructions.

Promptly inspect shipments to assure that products comply with requirements, quantities are correct,
and products are undamaged.

Provide equipment and personnel to handle products by methods to prevent soiling, disfigurement, or
damage.

Storage and Protection

Store and protect products in accordance with manufacturer’s instructions, with seals and labels intact
and legible. Store sensitive products in weather-tight, climate controlled enclosures.

For exterior storage or fabricated products, place on sloped supports, above ground.

Cover products subject to deterioration from ultraviolet light or weather with impervious sheet
covering.

Provide ventilation to avoid condensation.

Store loose granular materials on solid flat surface in a well-drained area.
Prohibit mixing with foreign matter.

Arrange storage of products to permit access for inspection.

Contractor shall inspect products to assure products are undamaged and maintained under specified
conditions.

At the end of construction, catalog all remaining unused permanent materials and provide catalog list
to Owner, including description, quantity, and location. Store unused permanent materials in the
location directed by the Owner. Except for soil and rock products, all permanent materials shall be
stored on pallets or other methods to prevent ground contact. Containers holding permanent
materials shall be protected against deterioration from rain and water.
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1.5 Product Options

A. Products Specified by Reference Standard or by Description Only: Any product meeting those
standards or descriptions.

B. Products Specified by Naming One or More Manufacturers. Products of manufacturers named and
meeting Specifications, no options or substitutions allowed.

C. Products Specified by Naming One or More Manufacturers with a provision for Substitutions: Submit
a request for substitution for any manufacturer not named.

1.6 Substitutions

A. Engineer will consider request for Substitutions only within 15 days after date established in Notice to
Proceed.

B. Substitutions may be considered when a products becomes unavailable through no fault of the
Contractor.

C. Substitution Submittal Procedure:

1. Submit three (3) copies of Request for Substitution for Consideration. Limit each request to one
proposed substitution.

2. Submit shop drawings, product data, and certified test results attesting to the proposed product
equivalence.

3. The Engineer shall notify the Contractor, in writing, of decision to accept or reject request.

2.0 PRODUCTS
NOT USED

3.0 EXECUTION
NOT USED
*+END OF SECTION***
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SECTION 01700
DEMBOLIZATION

1.0 GENERAL
1.1 Section Includes
A.  General
B. Warranty
C. Summary

1.2 Related Sections

A.
B.

Section 01010 — Summary of Work
Section 01600 — Materials and Equipment

1.3 General

A.

The demobilization work consists of repairing all slopes disturbed during construction, the removal of
all construction debris, and returning the site to a suitable condition for permanent stabilization and
reclamation of disturbed surfaces as required by the Owner.

1.4 Warranty

A.

2.0

3.0

All materials and workmanship furnished by the Contractor under this specification shall be
guaranteed by the Contractor against failure due to defective materials or improper installation for a
period of one year from the date of final acceptance, or as noted otherwise in these Specifications.
Upon receipt of written notice of failure of guaranteed workmanship or materials during the guarantee
period, the Contractor shall promptly furnish and install new materials and/or furnish the labor
necessary to correct the failure at the expense of the Contractor.

PRODUCTS

NOT USED

EXECUTION

3.1 Summary

A.

Permanent cut slopes outside of the Work area that have been affected by the Work shall not have a
slope steeper than 2.5H:1V unless otherwise shown in the Drawings or otherwise approved by the
Owner and Engineer.

The Contractor shall remove all trash, debris, hazardous and dangerous chemicals or waste, and
waste material from the site that was brought on site by the contractor and properly dispose of all said
materials. The Owner will have the right to determine what is waste or rubbish and the manner and
place of disposal. All materials furnished for the execution of the Work and thereby purchased by the
Owner shall remain the property of the Owner.

The Contractor shall clean out all installations and tear down and remove all temporary structures
built by the Contractor. Any existing structures or installations that were in place prior to construction
shall be left in a condition at least as good as the condition prior to construction. All trash and
remnants of the Contractor’s work shall be removed by the Contractor prior to final inspection and
acceptance by the Owner.
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D. Unused permanent materials shall be cataloged and stored in accordance with specification Section
01600.

E. The final condition of the site is subject to approval by the Owner.

**END OF SECTION***
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SECTION 02110
SITE CLEARING AND STRIPPING
1.0 GENERAL

1.1 Section Includes
A. Clearing

B. Stripping

1.2 Related Sections
A. Section 02205 - Fill Materials
B Section 02211 — Rough Grading
C. Section 02222 — Excavating
D Section 02223 - Filling

2.0 PRODUCTS
NOT USED

3.0 EXECUTION
3.1 Summary

A. Clearing area required for access to site and execution of Work as shown on the Drawings.

B. Remove shrubs and other vegetative growth within the required areas. Remove stumps and roots
great than % inch in diameter to a minimum depth of 6 inches.

C. Remove man-made structures, debris, or waste material as directed by the Owner/Engineer.
D. All clearing shall be completed prior to the start of any grading operations.

E. Clearing shall extend laterally beyond excavation, liner systems, and fill slopes a minimum of 10 feet
but shall not extend past the Plan of Operations Boundary as designated by the Owner.

F. Clearing shall not be performed until all exploration test pits and boreholes within the limits of the
proposed site grading have been excavated and re-compacted in accordance with Sections 02222
and 02223 as approved by the Owner. The location of the test pits and boreholes are shown on the
Drawings.

3.2 Stripping

A. Growth media (the surficial soils often referred to as Topsoil) shall be stripped from cleared areas to a
depth approved by the Engineer. In undisturbed areas, the typical stripping depth is anticipated to be
6-inches. The actual depth will be determined in the field by the Engineer during the stripping
operation.

B. Growth media shall be stockpiled in areas designated by the Owner. Construct stockpiles with
maximum 3H:1V slopes and in a manner that the soil receive the maximum amount of compactive
effort from the haulage equipment.

C. Growth media stripping shall include removal of all organic sod, grass, topsoil and roots greater than
% inch in diameter.
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D. Stripping shall be performed in the footprint of the TSF embankments and basin, reclaim pond, waste
rock dump facility, containment channels, temporary and permanent access roads, haul roads,
construction and staging areas, on-site borrow areas, and temporary and permanent diversion
facilities.

E. Stripping shall extend laterally beyond excavations, liner systems, and fill slopes a minimum of 10 feet
but shall not extend past the Plan of Operations Boundary as designated by the Owner.

F. Stripping shall not be performed until all exploration test pits and boreholes within the limits of the
proposed site grading have been excavated and re-compacted in accordance with Sections 02222
and 02223 as approved by the Owner. The location of the test pits and boreholes are shown on the
Drawings.

G.  All stripping shall be completed prior to the start of any grading.

H. Excess stripping without the prior approval of the Owner will be at the expense of the Contractor.

***END OF SECTION***
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SECTION 02205
FILL MATERIALS

1.0 GENERAL

1.1 Section Includes
A. Definitions

References

General

Embankment Fill

Grading Fill

Prepared Subgrade

Drainage Layer

Filter Fill

Anchor Trench Backfill

Drain Gravel

I & mmUOoO w

Leak Detection Fill
Pipe Bedding Fill
Cable Bedding Fill
Riprap
Safety Berm Material
Related Sections
Section 01051 —Geotechnical Exploration
Section 01400 — Quality Control/Assurance
Section 02110 - Site Clearing and Stripping
Section 02211 — Rough Grading
Section 02222 — Excavating
Section 02223 - Filling

Definitions

Embankment Fill: Fill material that is non-gold-bearing blasted run-of-mine rock or native alluvial
overburden soils borrowed from on-site grading and quarry operations. Embankment Fill will be
placed and compacted in controlled lifts and used as the primary fill material for TSF embankment
construction in accordance with Section 02223.

> W mT Mmoo wPN 0 zZE - X o

B. Grading Fill: Native alluvial soils excavated to be placed and compacted in controlled lifts below the
geomembrane liner within the TSF basin and WRD pad.

C. Drainage Layer: Crushed rock or screened native alluvium material placed above the geomembrane
liner within the TSF basin to promote drainage into the perforated underdrain collection pipes.

D. Filter Fill: Alluvial fill material placed above the Drainage Layer within the TSF basin to act as a filter
between the Drainage Layer and the tailings and promote drainage into the perforated underdrain
collection pipes.
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E. Anchor Trench Backfill: Soil or rock material placed and compacted in the geomembrane anchor
trenches and placed as ballast on the above ground process conveyance pipes.

F. Drain Gravel: Crushed rock material installed around the primary perforated CPE and HDPE underdrain
collection pipes and in the reclaim pond leak detection sump.

G. Leak Detection Fill: Crushed rock material placed around the PVC leak detection pipes below the TSF
geomembrane liner to promote drainage into the perforated leak detection pipes.

H. Riprap: Crushed and screened rock material placed in permanent diversion channels and outlet aprons
for erosion protection.

I Safety Berm Material: native or processed material placed along travel to protect proposed structures
from vehicle traffic.

References
American Society for Testing and Materials (ASTM)

ASTM C 702 — Standard Practice for Reducing Samples of Aggregate to Testing Size
ASTM D 422 — Stand Test Method for Particle-Size Analysis of Soils

ASTM D 1140 - Standard Test Method for Amount of Materials in Soils Finer than the No0.200
(75 Micrometers)

ASTM D 1556 — Test Method for Density of Soils in Place by the Sand-Cone Method

F. ASTM D 1557 — Test Method for Moisture-Density Relations of Soils and Soil-Aggregate Mixtures Using
10-lb (4.54-kg) Rammer ad 18-in. (457-mm) Drop

G. ASTM D 2216 — Test Method for Laboratory Determination of Water (Moisture) Content of Soil, Rock,
and Soil-Aggregate Mixtures

H.  ASTM D 4318 — Test Method for Liquid Limit, Plastic Limit, and Plasticity Index of Soils

I ASTM D 4643 — Test Method for Determination of Water (Moisture) Content of Soil by the Microwave
Oven Method

JJ. ASTM D 5519 - Standard Test Methods for Particle Size Analysis of Natural and Man-made Riprap
Materials

OO0 w > B~
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J. ASTM D 5856 — Standard Test Method for Measurement of Hydraulic Conductivity of Porous Material
Using a Rigid-wall, Compaction-mold Permeameter.

K. ASTM D 6938 — Standard Test Method for In-Place Density and Water Content of Soil and
Soil-aggregate by Nuclear Methods (Shallow Depth)

2.0 PRODUCTS
2.1 General

A. All fill materials shall be obtained from required excavations, designated borrow areas, and stockpiles
as directed by the Owner. The selection, blending, routing, and disposition of materials in the various
fills shall be subject to approval by the Engineer.

B. Fill materials shall contain no sod, brush, roots or other perishable, unsuitable materials, debris, and
the type of materials used as earth fill shall be as described in the Specifications and Drawings. The
suitability of all fill materials intended for use in the Work shall be subject to approval by the Engineer.

2.2 Embankment Fill
A. Embankment Fill shall be material that is non-gold-bearing blasted run-of-mine rock from on-going
mining operations or the basalt borrow.
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If Embankment Fill contains greater than 30% of particles in excess of three-quarter inch (3/4”)
nominal grain size it shall be considered a rock fill and placed accordingly as described in
Specification 02223.

Embankment Fill shall meet the following gradational and plasticity requirement and shall be placed
and compacted in accordance with Section 02223:

Table 1: 02205-1 Embankment Fill Gradation

U.S. Standard Percent Passing
Sieve Size by Dry Weight
16 inch* 100
12 inch* 50-100
8 inch* 30-100
Y4 inch 0-80
No. 4 0-40
No. 200 0-20

Plastic Limit: N/A

D. A maximum of any one (1) sieve size is allowed to be out of the specified range list above for any
individual test.

E.  *Maximum particle size shall be limited to 2/3 the allowable loose lift height based on the Embankment
Fill being classified as a Soil or Rock Fill material. Allowable loose lift thickness shall determined in
accordance with Section 02223.

2.3 Grading Fill

A. Native alluvial materials excavated during on-site grading operation within the TSF basin and WRD
pad or imported native alluvial materials.

B. Native foundation clay materials, as defined by the Engineer, shall not be used as Grading Fill.

C. If Grading Fill contains greater than 30% of particles in excess of three-quarter inch (3/4”) nominal

grain size it shall be considered a rock fill and placed accordingly as described in Specification 02223.

Table 2: 02205-2 Grading Fill Gradation

U.S. Standard Percent Passing
Sieve Size by Dry Weight
6 inch 100
Yainch 20-100
No. 4 10-70
No. 40 0-40
No. 200 0-30

Plastic Limit: Less than or equal to 15
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2.4 Prepared Subgrade

A. Native material generated from on-site grading operations or developed from on-site borrow area to be
place immediately below the geosynthetic clay liner within the TSF basin, WRD Pad, on the TSF
upstream embankment slopes, and below the reclaim pond.

B. Prepared Subgrade shall be placed in accordance with Section 02223 and shall meet the following
gradational and plasticity requirements:

2. Table 3: 02205-3 Prepared Subgrade Gradation

U.S. Standard Percent Passing
Sieve Size by Dry Weight
3inch 100
Yainch 70-100
No. 4 20-100
No. 40 0-60
No. 200 0-50

Plastic Limit: Less than or equal to 20

2.5 Drainage Layer

A. Crushed rock material or processed native alluvium placed above the geomembrane liner within the
TSF basin and WRD Pad to promote drainage into the perforated underdrain collection pipes.

B. Drainage Layer shall have a maximum hydraulic conductivity of 5 x 10-3 cm/sec (ASTM D5856).

C. The Drainage Layer shall be placed in accordance with Section 02223 and shall meet the following
gradational and plasticity requirements:

Table 4: 02205-4 Drainage Layer Gradation

U.S. Standard Percent Passing
Sieve Size by Dry Weight
3inch 100
Y1 inch 50-100
No. 4 20-50
No. 40 0-25
No. 200 0-15
Plastic Limit: Less than or equal to 10
2.6 Filter Fill

A. Crushed rock material, processed or native alluvium placed above the Drainage Layer within the TSF
basin to act as a filter between the Drainage Layer and the tailings and promote drainage into the
perforated underdrain collection pipes.

B. Filter Fill shall have a maximum hydraulic conductivity of 5 x 10-4cm/sec (ASTM D5856).
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C.

Filter Fill shall be placed in accordance with Section 02223 and shall meet the following gradational
and plasticity requirements:

Table 5: 02205-5 Filter Fill Gradation

U.S. Standard

Percent Passing

Sieve Size by Dry Weight
1.5inch 100
Yainch 30-90

No. 4 55-85
No. 40 25-50
No. 200 10-30

Plastic Limit: Less than or equal to 10

2.7 Anchor Trench Backfill

A.

B.

C.

Anchor Trench Backfill shall be on-site native alluvium placed in geomembrane anchor trenches and
placed as ballast on the Tailings Distribution and Decant Return pipes in accordance with the Drawings.

Anchor Trench Backfill shall be placed in accordance with Section 02223.

Anchor Trench Backfill has no gradational or plasticity requirements.

2.8 Drain Gravel

A.

Drain Gravel shall be a manufactured, crushed rock installed around the primary underdrain collection
pipes, within the underdrain outlet channel, and the reclaim pond leak detection sump.

Drain Gravel shall be placed in accordance with Section 02223 and shall meet the following
gradational and plasticity requirements:

Table 6: 02205-6 Drain Gravel Gradation

U.S. Standard Percent Passing
Sieve Size by Dry Weight
2 inch 100
Y1 inch 50-80
No. 4 15-50
No. 200 0-5

Plastic Limit: Less than or equal to 10

2.9 Leak Detection Fill

A.

Crushed rock material installed around the leak detection pipes in accordance with the drawings to
promoted drainage into the perforated leak detection pipes.

The Leak Detection Fill shall be placed in accordance with Section 02223 and shall meet the following
gradational and plasticity requirements:
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Table 7: 02205-7 Leak Detection Fill Gradation

U.S. Standard Percent Passing
Sieve Size by Dry Weight
linch 100
Yainch 75-100
% inch 20-55
No. 200 0-10

Plastic Limit: Less than or equal to 5

2.10 Pipe Bedding Fill

A. Pipe Bedding Fill shall be on-site native alluvium placed as backfill around culverts and buried HDPE
Piping in locations as shown on the Drawings.

B. Pipe Bedding Fill shall be placed in accordance with Section 02223 and shall meet the following
gradational and plasticity requirements:

Table 8: 02205-8 Drainage Layer Gradation

U.S. Standard Percent Passing
Sieve Size by Dry Weight
2inch 100
Yainch 70-100
No. 4 20-70
No. 40 0-35
No. 200 0-25

Plastic Limit: Less than or equal to 20

2.11 Cable Bedding Fill

A. Cable Bedding Sand shall be placed as backfill around instrumentation signal cables in locations as
shown on the Drawings.

B. Cable Bedding Fill shall the finer fraction of on-site native alluvium or Drainage Layer processed over
the %-inch screen and placed in accordance with Section 02223.

2.12 Riprap

A. Riprap shall be a process rock material placed as erosion protection as the finish surface layer on the
side slope and toe diversion channel as shown on the Drawings.

B. Riprap shall consist of a competent rock material with a specific gravity greater than 2.65 and a rock
strength of R4 or greater in accordance with ISRM and from an on-site borrow area or raveling from
exposed rock cut slopes near the Work area.

C. Riprap shall meet the following gradational and plasticity requirements and be placed in accordance
with Section 02223.
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Table 9: 02205-8 Drainage Layer Gradation

Rip Rap Dsp | Rock Gradation | Rock Size (in.)
8” D100 12
Dss 10
Dso 8
D1s 3
127 D100 18
Dss 14
Dso 12
Dis 4
16” D100 24
Dss 20
Dso 16
D1s 6
28” DJT) 42
Dss 36
Dso 28
D1s 12

2.13 Safety Berm Material

A. Safety Berm Material shall be on-site native alluvium placed along the edges of access and haul roads
as needed for vehicle and structure protection.

B. Safety Berm Material has no gradational or plasticity requirements.

2.14 Source Quality Control

A. Quality Control inspection and testing will be performed under provisions of Sections 01010, 01400,
and 01410 under the supervision of a professional engineer licensed in the State of Oregon.

B. Frequency of testing will be in accordance with Section 02223.

C. Quality Control tests and analysis of soil materials will be in accordance with ASTM D 422, ASTM
D 1557, ASTM D 4318 and ASTM D 2167, and D 6938.

D. If tests indicate materials do not meet specified requirements, changes in material or placement
conditions, retests shall be performed by the Quality Control Team at no cost to Owner.
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3.0 EXECUTION
3.1 Stockpiling

A. If stockpiling is performed, materials shall be stockpiled at locations designated by the Owner. Stockpile
sufficient material to meet project schedule and requirements. Separate different materials to prevent
mixing. Direct Surface water away from stockpile to prevent erosion or deterioration of material.

B. Leave unused stockpile material in a neat, compact stockpile.
C. Prevent mixing of native subgrade soils with stockpile material.

D. Refer to Section 02223 for fill placement requirements.

3.2 Borrow Area Cleanup

E. Leave area in a clean and neat condition. Grade site surface to prevent free standing surface water.
Grade slopes to a maximum 2.5H:1V slope.

*END OF SECTION***
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SECTION 02211
ROUGH GRADING

1.0 GENERAL
1.1 Section Includes
A. References
B. Lines and Grades
C. Subgrade Preparation
D. Site Grading
E. Field Quality Assurance
1.2 Related Sections
A. Section 01051 — Geotechnical Exploration
B. Section 01400 — Quality Control/Assurance
C. Section 01410 — Testing Laboratory Services
D. Section 02110 - Site Clearing and Stripping
E. Section 02205 — Fill Materials
F. Section 02222 — Excavating
G. Section 02223 — Filling
1.3 References
A. American Society for Testing and Materials (ASTM)
1. ASTM D 422 - Stand Test Method for Particle-Size Analysis of Soils
2. ASTM D 1556 — Test Method for Density of Soils in Place by the Sand-Cone Method
3. ASTM D 1557 — Test Method for Moisture-Density Relations of Soils and Soil-Aggregate Mixtures
Using 10-Ib (4.54-kg) Rammer ad 18-in. (457-mm) Drop
4. ASTM D 2216 — Test Method for Laboratory Determination of Water (Moisture) Content of Soil,
Rock, and Soil-Aggregate Mixtures
5. ASTM D 4318 — Test Method for Liquid Limit, Plastic Limit, and Plasticity Index of Soils
ASTM D 4643 — Test Method for Determination of Water (Moisture) Content of Soil by the
Microwave Oven Method
7. ASTM D 6938 — Standard Test Method for In-Place Density and Water Content of Soil and
Soil-Aggregate by Nuclear Methods (Shallow Depth)
2.0 PRODUCTS
NOT USED
3.0 EXECUTION

3.1 Lines and Grades

A.

Locate control points and verify that the vertical and horizontal positioning are as indicated on the
Drawings.

https://golderassociates.sharepoint.com/sites/17031g/1663241 Grassy Mountain TSF/700_Technical Specifications/Detailed Design/Rev 0/01050 - Field Engineering.docx

> GOLDER



Grassy Mountain TSF and WRD Construction Section 02211 - Rough Grading
1663241.056.SP.REVO Revision 0

Stake required lines, levels, contours, and datum.
Protect Owner-supplied control points from excavation equipment and vehicular traffic.

Replacement of destroyed or lost Owner-supplied control points shall be at the expense of the
Contractor.

As required in Section 01050, prior to commencement of grading within Work area, and after
completion of site stripping activities, the Contractor shall provide a detailed survey of the stripped
ground surface of the Owner. The survey shall have an accuracy of plus or minus 0.2 feet with a 2
foot contour interval. The survey will be used by the Owner and Engineer to confirm that the general
grading requirement provided in these Specifications are met and to detail areas where additional site
grading may be required.

Subgrade Preparation

Remove all stockpiles, roadway fills, and any other undocumented fills prior to subgrade preparation.

Under Embankment Foundation and Grading Fill: Proof-roll subgrade under the footprint of the dam
embankment with a loaded scrapper, a loaded water truck, or a loaded haul truck to identify soft spots
in the presence of the Engineer. Remove soft or yielding subgrade soils identified by the proof-roll to
the depth determined by the Engineer. Fill these areas in accordance with Section 02223. Prior to
placement of the Embankment Fill material, scarify the subgrade to a minimum depth of 12 inches,
moisture condition to near optimum moisture content, and compact the subgrade to a minimum of 90
percent of the soils maximum dry density as determined by ASTM D 1557, or as approved by the
Engineer. Roughen the final surface with at least two (2) passes of sheepsfoot compactor, wedge foot
compactor, or other equipment approved by the Engineer.

In Areas within the TSF Basin to Receive Geomembrane where Grading Fill is Required: Proof-roll
subgrade under the Grading Fill with a loaded scrapper, a loaded water truck, or a loaded haul truck
to identify soft spots in the presence of the Engineer. Remove soft or yielding subgrade soils identified
by the proof-roll to the depth determined by the Engineer. Fill these areas in accordance with Section
02223. Prior to placement of the Grading Fill material, scarify the subgrade to a minimum depth of 12
inches, moisture condition to near optimum moisture content, and compact the subgrade to a
minimum of 90 percent of the soils maximum dry density as determined by ASTM D 1557, or as
approved by the Engineer. Roughen the final surface with at least two (2) passes of sheepsfoot
compactor, wedge foot compactor, or other equipment approved by the Engineer.

In Areas within the TSF Basin to Receive Geomembrane on Native or Excavated Ground: Following
compaction, the upper surface of Prepared Subgrade shall be graded and oversized rock greater than
1-inch diameter, and projections shall be removed from the exposed surface. Prior to geosynthetics
placement, the final surface of the Prepared Subgrade shall be proof-rolled with a minimum of 4
passes with vibratory smooth drum roller with a 10-ton static and 25 ton dynamic drum weight. The
final surface shall be free draining, compact, free of protrusions, and suitable for geosynthetics
placement

If prior placed or prepared, tested, and accepted Prepared Subgrade or fills become loosened,
softened, or disturbed by construction equipment traffic, during dry or wet weather, these materials
shall be moisture-conditioned or dried, and recompacted. If weather or soil conditions prevent soils
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from being properly compacted, the unsuitable soils shall be removed and replaced with properly
compacted fill at no expense to the Owner.

3.3 Site Grading

A. Grading Fill may be required to fill depressions or other areas identified by the Engineer. This material
shall be placed according to Specifications 02223.

B. Where fill is required in areas that are inaccessible using conventional compaction equipment, these
area shall be compacted using hand-held equipment or backfilled using Lean Mix Concrete with the
approval of the Engineer.

3.4 Field Quality Control

A. Field Quality Control inspections and testing shall be performed in accordance with Sections 01010,
01400 and 01410. The Quality Control Team shall be under the supervision of a Professional
Engineer licensed in the State of Oregon.

B. In place density testing shall be performed in accordance with ASTM D 1556 or D 6938.

C. Laboratory compaction testing to determine the soils maximum dry density shall be performed in
accordance with ASTM D 1557.

D. Frequency of tests: Field and laboratory testing of the Prepared Subgrade shall be performed in
accordance with Section 02223.

***END OF SECTION***

https://golderassociates.sharepoint.com/sites/17031g/1663241 Grassy Mountain TSF/700_Technical Specifications/Detailed Design/Rev 0/01050 - Field Engineering.docx

> GOLDER 3




Grassy Mountain TSF and WRD Construction Section 02222 - Excavating
1663241.056.SP.REVO Revision 0

SECTION 02222
EXCAVATING

1.0 GENERAL
1.1 Section Includes
A. Lines and Grades
Excavation
Tolerances
Quality Assurance

Related Sections

Section 01051 — Geotechnical Explorations

B

C

D

2

A

B. Section 01400 — Quality Control/Assurance

C Section 01500 — Construction Facilities and Temporary Controls
D Section 02110 - Site Clearing and Stripping
E Section 02211 — Rough Grading

F Section 02205 — Fill Materials

G Section 02223 - Filling

2.0 PRODUCTS
NOT USED

3.0 EXECUTION
3.1 Lines and Grades

A. Locate control points and verify that the vertical and horizontal positioning are as indicated on the
Drawings.

B. Stake required lines, levels, contours, and datum.
C. Protect Owner-supplied control points from excavation equipment and vehicular traffic.

D. Replacement of destroyed or lost Owner-supplied control points shall be at the expense of the
Contractor.

E.  Asrequired in Section 01050, prior to commencement of grading within Work area, and after
completion of site stripping activities, the Contractor shall provide a detailed survey of the stripped
ground surface of the Owner. The survey shall have an accuracy of plus or minus 0.2 feet with a 2-
foot contour interval. The survey will be used by the Owner and Engineer to confirm that the general
grading requirement provided in these Specifications are met and to detail areas where additional site
grading may be required.
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3.2 Excavation
A. Contractor shall excavate all loose and disturbed soil from exploration borings and test pits within the

TSF, WRD, and reclaim pond footprints, as shown on the Drawings and presented in Section 01051
and backfill in accordance with Section 02223. Excavation and backfill borings and test pits shall be
performed prior to site clearing and stripping.

Excavate soils and rock to the lines and slopes shown on the Drawings.

On-site materials encountered in excavations are anticipated to be alluvial soils, residual soils, and
waste material.

Grade the top perimeter of excavations to prevent surface water from draining into the excavation.

Alluvial soils excavated on-site may be used for fill in the dam, subject to the specifications described
in Section 02205 and Section 02223.

All final cut surfaces will be moisture-conditioned and compacted in accordance with Section 02211
prior to subsequent fill placement.

Remove loose, soft, and yielding material from the bottom and sides of excavations at the direction of
the Engineer.

During excavating operations, underlying foundation clays materials may be exposed. Contractor shall
protect excavations from surface water run-on. In the event that foundation clay materials become
saturated, or deemed unacceptable by the engineer, the Contractor shall overexcavate unsuitable
materials and backfill the excavation with General Fill in accordance with Section 02223.

Excavation extending beyond the lines, grades, and dimensions shown on the Drawings shall be
backfilled with Grading Fill in accordance with Section 02223 at no expense to the Owner.

Excavations shall be graded and properly maintained to provide adequate drainage at all times.
Ponding shall not be allowed to develop. In excavation that cannot be properly graded to drain, such
as ponds, the Contractor will provide equipment and labor to keep the excavation free of standing water.

Excavation shall be suspended when the site is wet, muddy or in any other condition where the area
cannot be properly maintained.

Correct areas over-excavated in accordance with Section 02223.
Stockpiles excess excavated material as directed by the Owner.

The Contractor shall lay out diversion ditches and channels, so channels are excavated in original site
soils and not fill. Ditches shall be laid out to provide minimum grades of 1 percent, unless shown flatter
on the Drawings. Channel grade breaks shall not exceed 2 percent, unless otherwise shown on the
Drawings.

3.3 Tolerances

A.

Local slopes shall be within 5 percent of those shown on the Drawings. Overall slopes will be within
0.1 percent of those shown on the Drawings.

Finished grades shown on the Drawings are given in feet and tenths or hundredths of feet and shall
slope uniformly between given spot and contour elevations. All grades shall provide for natural runoff
of water without low spots or pockets.
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C. All excavations shall not exceed 0.3 feet in variation from dimensions and elevations shown on the
Drawings, unless authorized by the Engineer.

D. Minimum grades and slopes shown on the Drawings to provide drainage control shall be maintained.

Correction of over-excavated and backfilling past the tolerances identified above shall be to the
Contractor’s account, at no expense to the Owner.

3.4 Quality Control

A. Field Quality Control inspection and testing will be performed in accordance with Sections 01400 and
01410.

B. Visual inspection of the excavated surface will be made to verify that all loose material has been
removed or compacted and that there are no soft and yielding areas.

C. In place density testing will be performed in accordance with Sections 02211 and 02223.

***END OF SECTION***
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SECTION 02223
FILLING
GENERAL
Section Includes
Related Sections
References
Fill Materials
Verification
Subgrade Preparation
Fill Placement
Tolerances
Protection of Finished Work
Quality Control
Submittals

Quiality Assurance

Related Sections
Section 01051 — Geotechnical Explorations
Section 01300 — Submittals
Section 01400 — Quality Control/Assurance
Section 01500 — Construction Facilities and Temporary Controls
Section 02205 — Fill Materials
Section 02222 — Excavating
Section 02273 — Geonet
Section 02350 — Geosynthetic Clay Liner
Section 02775 — Geomembranes
Section 02710 — Gravity Piping

Section 03300 — Cast-in-Place Concrete

References
ASTM D 136 - Standard Test Method for Sieve Analysis of Fine and Coarse Aggregate.
ASTM D 422 - Standard Test Method for Particle-Size Analysis of Soils
ASTM D 1556 - Standard Test Method for Density of Soil in Place by the Sand-Cone Method

ASTM D 1557 - Standard Test Method for Moisture-Density Relations of Soils and Soil-Aggregate
Mixtures Using 10-lb (4.54-kg) Rammer and 18-in. (457-mm) Drop

ASTM D 2167 - Standard Test Method for Density and Unit Weight of Soil in Place by the Rubber
Balloon Method

ASTM D 2216 - Standard Test Method for Laboratory Determination of Water (Moisture) Content of
Soil, Rock, and Soil-Aggregate Mixtures

ASTM D 4318 — Standard Test Method for Liquid Limit, Plastic Limit, and Plasticity Index of Soils
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H. ASTM D 4643 — Standard Test Method for Determination of Water (Moisture) Content of Soil by the
Microwave Oven Method

. ASTM D 5519 — Standard Test Methods for Particle Size Analysis of Natural and Man-made Riprap
Materials

J.  ASTM D 5856 — Standard Test Method for Measurement of Hydraulic Conductivity of Porous Material
Using a Rigid-Wall, Compaction-Mold Permeameter

K. ASTM D 6938 - Standard Test Method for In-Place Density and Water Content of Soil and Soil-
Aggregate by Nuclear Methods (Shallow Depth)

2.0 PRODUCTS
A Embankment Fill

B Grading Fill

C Drainage Layer

D. Filter Fill

E Anchor Trench Backfill
F Drain Gravel

G Leak Detection Fill

H Riprap

. Safety Berm Material

3.0 EXECUTION
3.1 VERIFICATION

Verify that lines and grades of fill limits and slopes have been established as required.

B. Field verify location of all exploration boreholes and test pits with Engineer and Owner prior to site
clearing and stripping.

C. Contractor shall supply certification that all boreholes and test pits have been filled in accordance with
these Specifications. The Contractor will supply a list of the boreholes/pits backfilled with the
certification, including the depth of each borehole/pit.

3.2 SUBGRADE PREPARATION
A. Prepare subgrade according to Section 02211 and Section 02222.

w

Do not place fill until subgrade has been tested and approved by the Engineer.

3.3 FILL PLACEMENT
Do not place frozen material as fill.

B. Do not place fill on frozen ground. EXCEPTION: Fill may be placed on frozen subgrade provided that
the depth of freezing is no more than 2 inches AND the subgrade has been previously tested and proof-
rolled and approved by the Engineer. Engineer shall be consulted prior to fill placement when freezing
depths are greater than 2 inches. Fill placement on frozen subgrade shall only be performed with the
approval of the Engineer.

C. Prior to topsoil stripping, boreholes and test pits within the TSF, WRD, and reclaim pond footprints shall
be re-excavated to their original depths in accordance with Section 02222. All loose soils and debris
shall be removed. The re-excavated explorations shall be backfilled with General Fill, placed in 12-inch
maximum loose lifts, moisture-conditioned, compacted with tampers, vibratory compactors, hoe-packs,
or other suitable approved compaction methods, to achieve a stable, non-yielding surface. Open
boreholes shall be backfilled with bentonite seal in accordance with regulatory requirements.
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D. Fill materials shall be obtained from designated borrow areas or areas designated by the Engineer and
Owner. For fill materials that are proposed to be imported by the Contractor from areas other than those
designated by the Engineer, the Contractor shall give the Owner at least five (5) working days’ notice
prior to using the imported material to enable the Owner's representative to sample and test the
material. Imported material must be tested for compliance with the Specifications and the results
approved by the Engineer prior to the material being delivered to the site.

E. Placement of fill shall be made only in areas approved by the Engineer for fill placement. Fill shall be
placed to the lines and grades shown on the Drawings and according with these Specifications.

F. Fill placement shall be temporarily stopped due to inclement weather conditions at the direction of the
Engineer. Under marginal weather conditions, the Contractor may place fill, provided the fill, when
tested, meets these Specifications.

G. The distribution of materials shall be such that the fill is free from lenses, pockets, streaks, or layers of
material differing substantially in texture or gradation from the surrounding material. The combined
borrow excavation and fill placement operation shall be such that the materials, when compacted in the
fill, will be blended sufficiently to provide the best practicable distribution of the material, subject to the
approval of the Engineer.

H. If, in the opinion of the Engineer, the surface of the subgrade or the surface of any layer of the fill is too
dry or too smooth to bond properly with the layer of material to be placed thereon, it shall be scarified
to a depth of 6 inches, or as directed by the Engineer, then moisture-conditioned to provide a
satisfactory bonding surface before the next layer of fill material is placed.

. If, in the opinion of the Engineer, the surface of the subgrade or the rolled surface of any layer of the fill
in place is too wet for proper compaction of the layer of fill material to be placed thereon, it shall be
removed and allowed to dry or shall be worked with discs, scarifier, or other equipment to reduce the
moisture content to the required amount, and then compacted before the next layer of fill material is
placed.

J. The Contractor shall place fill only after the subgrade below fills has been adequately compacted and
approved by the Engineer. Should any of the work be covered before it has been approved, the
Contractor shall uncover all such work at no cost to the Owner. After the work has been examined,
tested and approved by the Engineer, the Contractor shall make all repairs and replacements
necessary to restore the work to the contract specifications at no additional cost to the Owner.

K. All fill materials shall be moisture-conditioned prior to applying compactive effort. Moisture-conditioning
may be performed to fill material either in the borrow area or at the fill site or in both areas as directed
by the Engineer. The Owner may also require additional moisture conditioning in the cut or fill to limit
fugitive dust.

L. During compaction operations, the borrow and reworked in-place materials requiring moisture
conditioning shall be maintained within the range of moisture content required in these Specifications
to achieve, with the equipment being used, adequate compaction to the specified density. The moisture
content of the fill material prior to and during compaction shall be uniform throughout the material.

M. When material is too dry for proper compaction and/or is below the minimum moisture content specified,
the Contractor shall spray water on the fill and work the moisture into the fill by discing or scarifying, or
other means approved by the Engineer, until a uniform distribution of moisture is obtained.

N. Material that is too wet for proper compaction and/or is above the maximum moisture content specified,
shall be removed from the fill or the material may be spread and permitted to dry, assisted by discing
or scarifying until the moisture content is reduced to an amount suitable for obtaining the specified
degree of compaction. The Contractor shall not mix underlying fill materials with fill materials being
moisture conditioned.

0. The upper 1-foot of final travel way surfaces shall not contain oversize materials greater than 3 inches.

P. For purposes of these Specifications, soil fills are defined as a material where greater than 70% (by
weight) passes the 3-inch screen and rock fills are defined as materials where greater than 30% (by
weight) is retained on the ¥s-inch screen.

https://golderassociates.sharepoint.com/sites/17031g/1663241 Grassy Mountain TSF/700_Technical Specifications/Detailed Design/Rev 0/01050 - Field Engineering.docx

> GOLDER 3




Grassy Mountain TSF and WRD Construction Section 02223 - Filling
1663241.056.SP.REVO Revision 0

The relative compaction of fill materials shall be tested in-place to check compliance with the
Specifications. Rock fills shall be compacted using compactive efforts and performance-based
specifications as herein specified, or by an Engineer's approved method based on test fills with specific
roller equipment. For the purposes of these specifications, relative compaction of sall fill is the ratio of
the in-place dry density of the constructed fill to the maximum laboratory dry density determined by
ASTM D 1557 (Modified Proctor).

The Engineer shall continuously evaluate the Contractor's equipment and methods. If such equipment
or methods are found unsatisfactory for the intended use, the Engineer will require the Contractor to
replace the unsatisfactory equipment with other types or adjust methods until proper compaction is
achieved.

The Contractor shall maintain and protect fills in a condition satisfactory to the Engineer at all times
until the final completion and acceptance of the work. Any approved fill material which becomes
unsuitable for any reason whatsoever, after being placed in the fill and before final acceptance of the
Work, shall be removed and replaced by the Contractor in a manner satisfactory to the Engineer.

The Contractor shall route equipment and take all actions necessary to prevent material of one type
from being deposited inadvertently, either by dumping or through travel of equipment, in or on material
of another type. Such improperly deposited material shall be removed from the fill areas, as directed
by the Engineer. If in-place material becomes contaminated, it shall also be removed. All removed
material shall be wasted in locations designated by the Engineer. Removal of all such material shall be
at no cost to the Owner.

At no time shall the native foundation clay be used as General Fill or Embankment Fill. Any foundation
clay that becomes exposed during rough grading operations, it shall be over excavated and backfilled,
or capped with a minimum 12 inches of General Fill to the lines and grades shown on the Drawings at
the direction of the owner.

If prior placed, tested and accepted in-place fills become loosened, softened, or disturbed by
construction equipment traffic, during dry or wet weather, these materials shall be moisture-conditioned
or dried as previously described and recompacted. If weather or soil conditions prevent soils from being
properly compacted, the unsuitable soils shall be removed and replaced with properly compacted fill.
Such replacement and/or re-compaction shall be at no expense to the Owner.

Berms and fills placed for diversion ditches shall be placed, compacted, and tested in accordance with
these Specifications. When backfilling staged diversion ditches, fill shall be placed, compacted, and
tested in accordance with these Specifications.

Embankment Fill:

1. Areas to receive Embankment Fill shall include, but are not limited to: embankment, diversion
ditches, access and perimeter roads, and diversion berms.

2. Condition to a moisture content which allows compaction to the required density without an
excessive amount of effort and that results in a stable non-yielding surface.

3. Prior to subsequent staged Embankment Fill placement, the dam crest shall be scarified to a depth
of 6 inches, or as directed by the Engineer, then moisture-conditioned prior to placement of the first
lift of new Embankment Fill. The first lift placed over the scarified dam crest shall be placed to a
maximum loose lift thickness of 12 inches to 18 inches, or less as required by these Specifications.

4. Embankment Fill with less than 30 percent rock materials above 3/4-inch size and 8-inch maximum
rock size (Embankment Soil Fill) shall be placed in 12-inch maximum loose lifts and compacted to
92 percent of maximum dry density (ASTM D1557).

5. Embankment Fill containing more than 30 percent rock materials above 3/4-inch size (Compacted
Rockfill) shall be placed as a rock fill and compacted according to the following method. However,
in all cases vibratory drum compactors, if used as the primary means of compaction, must have a
minimum 10-ton static and 25-ton dynamic drum weight.

https://golderassociates.sharepoint.com/sites/17031g/1663241 Grassy Mountain TSF/700_Technical Specifications/Detailed Design/Rev 0/01050 - Field Engineering.docx

> GOLDER 4



Grassy Mountain TSF and WRD Construction Section 02223 - Filling
1663241.056.SP.REVO Revision 0

For Rock Fills, a test fill shall be conducted to determine the maximum lift thickness and compactive
effort for the material. The test fill may be located so that it is incorporated within the limits of the
compacted fill area. The test fill shall be constructed and monitored as per U.S. Army Corps of
Engineers' guidelines for test fill construction. The Contractor shall outline his proposed procedures
for moisture conditioning and fill placement of Compacted Rock Fill and submit them to the
Engineer for review and approval prior to placing the test fill.

Loose lift thicknesses of 12, 18, and 24 inches or as determined by the Engineer shall be used for
the Test Fill; (three test fills to determine optimum lift thickness)

The data to be collected during construction of the test fill shall include:

a. Amount of settlement after every two passes of the proposed compaction equipment to a
maximum of ten (10) passes;

b. Gradation and moisture content of in-place material; and
In-place fill density at completion of the test by bulk density or Nuclear Gauge methods.

d. A curve showing change in settlement versus number of passes shall be produced from the
data. This curve will be used to determine the number of passes for acceptable compaction.
In general, the minimum number of passes will be that number required 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 a review of the test data.

e. Maximum rock size for rock fills shall be two-thirds of the compacted lift thickness, unless
otherwise approved by the Engineer. Provisions shall be made by the Contractor for removal
of oversize materials from fills for use as riprap or exterior slope protection. No additional
payment will be made to remove oversize materials.

Y. Grading Fill

1.

Areas to receive General Fill shall include, but are not limited to: TSF basin, perimeter access
roads, reclaim pond, underdrain channel, WRD pad, and permanent diversion channels.

It is the intent of the design to use excavated materials within the TSF basin footprint as much as
possible for General Fill.

Condition the fill to a moisture content which allows compaction to the required density without an
excessive amount of effort and that results in a stable non-yielding surface.

Soil General Fill:

a. General Fill with less than 30 percent rock materials above 3/4-inch in size and 8-inch maximum
rock size shall be placed in 12-inch maximum loose lifts and compacted to 92 percent of
maximum dry density (ASTM D 1557).

Rock General Fill:

a. General Fill containing more than 30 percent rock materials above 3/4-inch size (Compacted
Rockfill) shall be placed as a rockfill based on the results of a Test Fill as described in the
Embankment Fill Section below. The type of compaction equipment, number of passes, lift
thickness, and maximum rock size shall be approved by the Engineer in writing based on the
acceptable Test Fill performance.

b. Maximum rock size for rock fills shall be two-thirds of the compacted lift thickness, unless
otherwise approved by the Engineer. Provisions shall be made by the Contractor for removal
of oversize materials from fills for use as riprap or exterior slope protection. No additional
payment will be made to remove oversize materials.

The Contractor shall adopt methods to remove all oversize rock from the fill. Oversize rock will be
stockpiled in a location designated by the Owner. No additional payment shall be made to the
Contractor for oversize rock removal.
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7.

Where bedrock is encountered within 12 inches of the bottom of Prepared Subgrade, the Contractor
shall place a 12-inch thick lift of soil General Fill as a “Rock Cap”.

Z. Prepared Subgrade

1.

Condition Prepared Subgrade to a moisture content which allows compaction to the required
density without an excessive amount of effort and that results in a stable non-yielding surface.

Prepared Subgrade shall be placed in 12-inch maximum loose lifts and compacted to 92 percent
of maximum dry density (ASTM D1557).

Following compaction, the upper surface of the Prepared Subgrade shall be treated as described
in Section 02211 of these Specifications in preparation of geomembrane liner placement.

On slopes steeper than 20 percent, Prepared Subgrade shall be placed in 18-inch lifts be as
measured perpendicular to the slope. Prepared Subgrade may be placed in a single 6-inch lift if the
underlying Embankment Fill material is free from excessive coarse material, cobbles, and boulders.
Reduction of the total lift thickness shall be approved by the Engineer.

AA. Drainage Layer

1.

10.

Drainage Layer shall not be placed until final inspection and approval of the geosynthetics has been
made by the Engineer

Drainage Layer shall be placed over the geomembrane liner in one lift to result in a minimum
eighteen (18)-inch-thick layer after construction is complete.

Drainage Layer shall not be compacted.

Drainage Later shall have an in-place hydraulic conductivity of 5 x 103 cm/sec when tested in
accordance with ASTM D 5856.

Drainage Layer shall be placed by dumping with trucks or loaders at the edge of geomembrane
cover and spreading over the geomembrane with a dozer equipped with Low Ground Pressure
(LGP) tracks that exert a pressure of seven (7.0) psi or less, or similar equipment, as approved by
the Engineer, that will prevent heavy loads on the liner. Equipment shall not be allowed to come in
direct contact with the plastic liner. Rubber-tire equipment shall not be allowed to cross over
collection and distribution pipe at any time unless it can be proved by a field test that the subject
equipment will not crush the pipe. It may be necessary to place a thicker lift of Drainage Fill over
piping if an alternate method of placement is used. Alternative methods of placement proposed by
the Contractor will be considered. However, such methods shall be proposed to and approved by
the Engineer prior to mobilization of equipment to the site. The Engineer reserves the right to
accept or reject any such alternative placement proposal.

Thickness of the Drainage Layer will be monitored by the Contractor with twenty-four (24)-inch-high
highway cones, or an alternative method proposed by the Contractor and approved by the
Engineer.

Hauling equipment shall operate on a minimum thickness of Drainage Layer Material above any
geosynthetic layer as determined by the Engineer. Prior to commencing Work, Contractor shall
provide a list of proposed equipment to operate on the Drainage Layer for approval and minimum
roadway thickness determination.

In locations with the TSF basin and WRD pad where heat seaming has been used to join
geomembrane sections, the protective cover material shall be spread in the same direction as the
seam overlap to avoid placing additional stress on the seam.

The finished surface of the Drainage Layer shall be bladed with the LGP dozer to provide a surface
free of ridges, mounds, and ponding areas.

The Contractor shall protect underlying geosynthetics from mechanical damage at all times during
placement of Drainage Layer.
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11.

12.

The geomembrane Installation Contractor shall take steps to minimize wrinkle generation in
underlying geosynthetic materials during placement of the Drainage Layer. The measures may
include placing protective layer material in the early morning hours when the geosynthetic materials
are cool and monitoring and walking out wrinkles in the geosynthetic materials that appear at the
edge of the placement area.

Placement of Drainage Layer shall not be performed when the ambient air temperature exceeds
100°F or if excessive wrinkles developed in the geomembrane as determined by the Engineer.

BB. The Contractor shall survey to control overall protective cover and drainage layer thickness as specified
in Section 01050. Results shall be provided to the Engineer.

CC. Filter Fill

1.

Filter Fill shall be placed in a single 6-inch loose lift above the Drainage Layer and under riprap in
the permanent diversion channels.

Filter Fill shall not be compacted above the drainage layer.

Filter Fill shall be compacted to a smooth and non-yielding surface where used as bedding below
riprap.

Filter Fill shall be placed by dumping with trucks or loaders and spreading over the Drainage Layer
with a dozer equipped with Low Ground Pressure (LGP) tracks that exert a pressure of seven (7.0)
psi or less, or similar equipment, as approved by the Engineer, that will prevent heavy loads on the
liner. Rubber-tire equipment shall not be allowed to cross over collection and distribution pipe at
any time unless it can be proved by a field test that the subject equipment will not crush the pipe.
Alternative methods of placement proposed by the Contractor will be considered. However, such
methods shall be proposed to and approved by the Engineer prior to mobilization of equipment to
the site. The Engineer reserves the right to accept or reject any such alternative placement
proposal.

Thickness of the Filter Fill will be monitored by the Contractor with twenty-four (24)-inch-high
highway cones, or an alternative method proposed by the Contractor and approved by the
Engineer.

Hauling equipment shall operate on a minimum thickness of Drainage Layer Material above any
geosynthetic layer as determined by the Engineer. Prior to commencing Work, Contractor shall
provide a list of proposed equipment to operate on the Drainage Layer for approval and minimum
roadway thickness determination.

The finished surface of the Filter Fill shall be bladed with the LGP dozer to provide a surface free
of ridges, mounds, and ponding areas.

DD. The Contractor shall survey to control overall protective cover and Filter Fill thickness as specified in
Section 01050. Results shall be provided to the Engineer

EE. Anchor Trench Backfill

1.
2.

3.

Anchor Trench Backfill shall be placed in geomembrane anchor trenches.

Fill placed in geomembrane anchor trenches shall be placed in maximum 12-inch thick compacted
horizontal lifts and compacted by tamping with a minimum of two passes with a mechanical
“whacker” type tamper or bucket compacted.

Anchor Trench Backfill may be used as pipe ballast as directed by the Owner.

FF. Drain Gravel

1.

Drain Gravel shall be placed around the primary perforated CPE and HDPE underdrain collection
pipes.

Drain Gravel shall be placed around the pipe with a minimum clearance of 6-inches on all sides
then wrapped with a non-woven geotextile.
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3.

No equipment other than track-mounted vehicle shall be allowed on the Drain Gravel.

GG. Leak Detection Fill

1.
2.

4.

Leak Detection Fill shall be placed around the perforated PVC leak detection pipes.

Leak Detection Fill shall be around the pipe with a minimum clearance of 8-inches above and on
the sides of the pipe.

Leak Detection Fill and leak detection pipe shall be placed directly above the GCL within the leak
detection channel as shown on the Drawings.

No equipment other than track-mounted vehicle shall be allowed on the Leak Detection Fill.

HH. Pipe Bedding Fill

1.

Pipe bedding fill shall be placed around leak detection risers, culverts and buried HDPE piping as
shown on the Drawings.

Pipe Bedding Fill shall be brought up in horizontal lifts to prevent unbalanced pressure on structures
or pipes.

Pipe Bedding Fill shall be placed a minimum of 6 inches below the pipe and shall be compacted
and approved by the Engineer prior to pipe placement.

Pipe Bedding Fill shall be worked under pipe haunches by hand to provide uniform support of the
pipe.

Pipe Bedding Fill shall be placed in maximum 6-inch loose lift, moisture-conditioned, and
compacted to 92 percent of maximum dry density (ASTM D1557).

Only hand-guided mechanical tampers or hand-guided vibratory rollers shall be used for
compaction around, over, near, or adjacent to pipes.

Il. Cable Bedding Fill

1. Cable Bedding Fill shall be placed below and around instrumentation signal cables as shown on
the Drawings.

2. Cable Bedding Fill shall be placed in a minimum 6 inches compacted lift below the signal cables
and compacted to a smooth and non-yielding surface using hand-guided compaction equipment.

3. Cable Bedding Fill shall be placed in a single 12-inch loose above the signal cables and compacted
with hand-guided compaction equipment to achieve a smooth and non-yielding surface.

4. Cable Bedding Fill shall extend a minimum of 12 inches on either side of the maximum extents of
the signal cable layout.

JJ. Riprap

1. Riprap shall be placed above Filter Fill in permanent diversion channel and outlet aprons to the
lines and grades shown on the Drawings.

2. Riprap shall be placed in a single lift equivalent to 1.5 times Dso.

3. Riprap shall be track walked or bucket compacted.

KK. Safety Berm Material

1.
2.

Safety Berm Material shall be placed along light vehicle and haul roads.

Safety Berm Material shall be uncompacted and placed by either front end loader, dozer, or motor
grader.

Safety Berm Material shall be placed to such a height as to be equal to the middle of the axel of
the largest vehicle assigned to the Work Area.
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3.4 TOLERANCES

A. Local slopes shall be within 5 percent of those shown on the Drawings, and overall slopes shall be
within 0.1 percent of those shown on the Drawings.

B. Finished grades shown on the Drawings are given in feet and tenths or hundredths of feet, and shall
slope uniformly between given spot and contour elevations. All grades shall provide for natural runoff
of water without low spots or pockets.

C. Fill and backfill shall be placed within a tolerance of plus or minus 0.2 feet, unless otherwise approved
by the Engineer. Where the thickness of fill or backfill is specified as a minimum thickness on the
Drawings and/or in the Specifications, place fill to the minimum thickness shown. Layer thicknesses
shown on the drawings are compacted thicknesses.

Minimum grades and slopes shown on the Drawings provide drainage control and shall be maintained.

E. Correction of over-excavation and backfilling beyond the tolerances identified above shall be to the
Contractor's account, at no expense to the Owner.

3.5 PROTECTION OF FINISHED WORK

A. Protect finished Work and Work in progress in accordance with of Section 01500.

3.6 QUALITY CONTROL

A. Quality Control inspection and testing will be performed under provisions of Sections 01010, 01300,
01400, and 01410 under the supervision of a Professional Engineer licensed in the State of Oregon.

B. In place density testing shall be performed in accordance with ASTM D 1556 or D 6938.

C. Laboratory compaction testing to determine the soils maximum dry density shall be performed in
accordance with ASTM D 1557.

D. Laboratory permeability testing to determine hydraulic conductivity of the Drainage Layer shall be
performed in accordance with ASTM D 5856.

Field particle size analyses of riprap materials shall be performed in accordance with ASTM D 5519.

If Quality Control test results indicate Work does not meet specified requirements, perform remedial
action as described below.

1. Immediately notify the Engineer.
2. Compaction below specified minimum density:

a. Apply additional effort, or scarify, moisture condition, recompact, and retest.
3. Moisture content outside of specified limits during compaction:

a. Moisture content below specified minimum: Scarify the depth of the lift, moisture condition, mix
to achieve uniform moisture content, recompact, and retest.

b. Moisture content above specified maximum: Scarify the depth of the lift, allow to air dry, mix to
achieve uniform moisture content, recompact, and retest or remove the wet material. Mixing of
dry material to lower the moisture content will not be allowed without the prior approval of the
Engineer and on a case by case basis.

4. Moisture content outside of specified limits after compaction and approved prior to covering:
Determine depth of material outside of specified limits and correct as specified above.

5. Material not in accordance with material specification requirements of Section 02205: Remove
material in its entirety as determined by the Engineer.

G. Frequency of tests:
The following table shows the minimum frequency of Quality Control testing of sail, rock, and aggregate materials
placed, unless otherwise approved by the Engineer:
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Table 1: 02233-1 QUALITY CONTROL - MINIMUM TESTING FREQUENCIES
Materia Type Number of Units Per Test
Test Field Density |Field Particle Size |Laboratory Sieve Laboratory Laboratory Moisture |Laboratory
and Moisture |Analysis Analysis Atterberg Limits Density Relationship |Permeability
ASTM |D 6938 D 5519 D 422 D 4318 D 1557 D 5856
Subgrade sq.ft 50,000 N/A 200,000 200,000 500,000
2 ial

Embankment Fill cuyds |2,000 N/A 5,000 5,000 t;p,goo per materia
Grading Fill cu.yds |1,000 N/A 5,000 5,000 20,000
Prepared Subgrade cu.yds 1,000 N/A 5,000 5,000 15,000
Drainage Layer cuyds |N/A N/A 5,000 5,000 N/A 2 per material type
Filter Fill cu.yds |N/A N/A 3,000 3,000 N/A 2 per material type
Anchor Trench Backfill {cu.yds |N/A N/A 500 N/A N/A

2 2
Drain Gravel cuyds |N/A N/A 00 (qr 3 per 00 (qr 3 per N/A

material type) material type)
Leak Detection Fill Each N/A N/A 2 per material type |2 per material type |N/A
Pipe Bedding Fill LE 100 N/A 100 (2 per material |100 (2 per material {200 (1 per material

type) type) type)
Cable Bedding Fill cu.yds |N/A N/A 2 per material type |2 per material type |N/A
Riprap cy.yds |N/A 2 per material type |N/A N/A N/A
Safety Berm Material |cu.yds |N/A N/A N/A N/A N/A
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3.7

3.8

6. Tests may be conducted more or less frequently at the direction of the Engineer. More frequent
testing shall be performed, where indicated by the following guidelines:

a. Areas where special compaction equipment or methods are used.

b. Areas where the height of fill rises quickly versus the quantity of fill placed.
c. Areas where doubtful construction procedures are being used.
d

Areas where the required compaction may not have been achieved based upon visual
observations.

e. Areas where unacceptable material may have been placed.

7. If additional Quality Control testing is required by the Engineer, costs for additional testing shall be
borne by the Contractor.

Quality Control test results shall be made available to the Owner and Engineer within twenty-four
(24) hours after completion of test.

Quality Control test results shall be stored in hard copy in the Quality Control Team’s on-site facility for
from the Owner or Engineer at all times. If no hard copies are stored on-site, the Quality Control Team
shall provide the electronic test results to the Engineer within twenty-four (24) hours after completion of
the test.

Submittals

The Quality Control test results shall be submitted to the Engineer for review and approval on a regular
basis, or at the request of the Engineer.

The Quality Control Team shall be responsible for accurately testing and reporting results of all Quality
Control test results and observations in a timely manner to the Owner and Contractor throughout the
project in the form of a Daily Field Report.

1. Daily Field Reports shall be typed and submitted to the Engineer and/or Owner within one (1)
working day.

Fill materials proposed by the Contractor for use to complete the Work shall be tested by the Quality
Control Team prior to placement to verify that the material meets these Specifications.

Initial Quality Control test results of proposed materials shall be submitted to the Engineer for approval
at least twenty-four (24) hours prior to material placement.

At the completion of the Work, a sealed Quality Control Report shall be submitted to the Owner and
Engineer in accordance with Section 01300 and include at a minimum:

1. Cover letter summarizing the quantities of materials placed, required testing frequency, and actual
testing frequency achieved. The Quality Control Report shall be sealed by a professional engineer
licensed in the State of Oregon.

2. Typed field documentation including daily field reports, field and laboratory test results summary
tables and individual test results forms for all tests performed for each construction material for the
tests specified in these Specifications.

3. Summary tables shall be suitable for report presentation and regulatory agency review. One (1)
digital reproducible copy of the summary tables shall be provided to the Engineer.

Quality Assurance

The Quality Assurance Team shall perform Quality Assurance or Referee testing at the direction of the
Engineer.

The Engineer has the final decision regarding the use of a proposed material for completion of the
Work.
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C. At any time, the Engineer or Quality Assurance Team may collect a sample split from the Quality Control

Team’s sample and perform a referee test for Quality Assurance.

1. Quantity of tests and frequencies shall be at the discretion of the Engineer. Costs for Quality
Assurance testing where test results do not meet these Specifications shall borne by the Contractor.

*END OF SECTION***
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A.
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SECTION 02272
GEOTEXTILE

GENERAL
1.1 Section Includes

References

Performance Requirements

Submittals

Delivery, Storage, and Handling

Material

Deployment

Seaming

Quality Control

Quality Assurance

Related Sections
Section 01300 — Submittals

Section 01400 — Quality Control/Assurance

Section 01410 — Testing Laboratory Services
Section 02205 — Fill Materials
Section 02223 — Filling

References
American Society for Testing and Materials (ASTM)

11.

ASTM D 4354 — Practice for Sampling of Geosynthetics for Testing

ASTM D 4355 — Test Method for Deterioration of Geotextile from Exposure to Ultraviolet Light and
Water

ASTM D 4533 -Test Method for Trapezoidal Tearing Strength of Geotextiles

ASTM D 4632 — Test Method for Breaking Load and Elongation of Geotextiles (Grab Method)
ASTM D 4751 — Test Method for Determining Apparent Opening Size of a Geotextile

ASTM D 4759 — Practice for Determining the Specification Conformance of Geosynthetics

ASTM D 4873 — Guide for Identification, Storage and Handling of Geotextiles

ASTM D 5035 — Test Method for Break Strength and Elongation of Textile Fabrics (2” Strip Method)
ASTM D 5261 — Test Method for Determining Mass Per Unit Area

. ASTM D 6241 — Test Method for Static Puncture Strength of Geotextiles and Geotextile Related

Products Using a 50-mm Probe

ASTM D 7238 — Test Method for Effect of Exposure of Unreinforced Polyfin Geomembrane Using
Fluorescent Condensation Apparatus

Geosynthetic Research Institute (GRI)

1.

GT12a - Test Method and Properties for Nonwoven Geotextile Used as Protection (or cushioning)
Materials
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1.4 Performance Requirements

A.

B.

A.

Contractor shall furnish and install the geotextile and all materials incidental to the installation in
accordance with these Specifications.

Alignment, lengths, and areas for geotextile placement are shown on the Drawings. Exact locations
and lengths may be varied to suit conditions encountered in the field only as approved by the Engineer.

Contractor shall furnish sufficient material to provide the finished geotextile shown on the Drawings;
including material for all seams and laps. Contractor shall balance the actual proje