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T A summary of work activities accomplished
T I'dentification of areas or items inspected
addressed by the report;
T A summary of the quality characteristics
references to specifications and/ or drawin
T A summary of inspection and test results,
T A summary of construction situations, de f

progress reporting period;
T A summary of other problem resolutions and
T The signature of the CQA Engineer.

5.6 FINAL DOCUMENTATION

Daily inspection summary reports, field |l oghb
identification and corrective measures report
materi al specifications (with justifying docu
reports, dr awi ngs, drawing revisions, and ot
project quality records in compliance with th
project, a final summary report t hat i ncorpo
dr awi ngs, shall be prepared by the CQA Engi nc
dr awi ngs, which wil |l be generated by The CONT
Washington and retained by the CONTRACTOR, sh
pl an di mensi ons, el evati ons, and fil/l t hickne
construction component monitored by CQA Pers
constructed in accordance with the CQAP, Tech
shall be sealed by a professional engineer re

5.7 STORAGE OF RECORDS

During the construction of ERDF cell s, t he

document s. This includes the CQA Engineer 6s

specifications; the CQAP; and the originals o
shall be routed to the project guality recor
Contractorodés QAP which address project QA rec
records index, access control, and duplicate
retained at the field office to the extent ne
shall be submitted to the BUYER in accordance
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6.0 REFERENCES

ASTM, 2009, 2024 Annual Book of ASTM Standards, American Society for Testing and
Materials, Philadelphia, Pennsylvania

Volume 4.08: Soil and Rock:
ClI36 Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates
D422  Standard Test Method for Particle-Size Analysis of Soils

D698  Standard Test Methods for Laboratory Compaction Characteristics of Soil Using
Standard Effort (12,400 ft-1bf/ft*) (600 kN-m/m?)

D1004 Standard Test Method for Tear Resistance (Graves Tear) of Plastic Film and Sheeting
D1505 Standard Test Method for Density of Plastics by the Density-Gradient Technique

D1556 Standard Test Method for Density & Unit Weight of Soil in Place by the Sand-Cone
Method

D1557 Standard Test Methods for Laboratory Compaction Characteristics of Soil Using
Modified Effort (56,000 ft-1bf/ft*) (2,700 kN-mm?*)

D1603 Standard Test Method for Carbon Black Content in Olefin Plastics
D1777 Standard Test Method for Thickness of Textile Materials

D2167 Standard Test Method for Density and Unit Weight of Soil in Place by the Rubber
Balloon Method

D2216 Standard Test Method for Laboratory Determination of Water (Moisture) Content of
Soil and Rock by Mass

D2434 Test Method for Permeability of Granular Soils (Constant Head)

D2487 Standard Practice for Classification of Soils for Engineering Purposes (Unified Soil
Classification System)

D2937 Standard Test Method for Density of Soil in Place by the Drive Cylinder Method

D4218 Standard Test Method for Determination of Carbon Black Content in Polyethylene
Compounds by the Muffle-Furnace Technique

D4318 Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity Index of Soils
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D4491

D4533

D4632

D4643

D4716

D4751

D4833

D5084

D5199

D5261

D5321

D5596

D5641

D5820

D5994

D6391

D6392

D6693
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Standard Test Methods for Water Permeability of Geotextiles by Permittivity
Standard Test Method for Trapezoid Tearing Strength of Geotextiles
Standard Test Method for Grab Breaking Load and Elongation of Geotextiles

Standard Test Method for Determination of Water (Moisture) Content of Soil by the
Microwave Oven Heating

Standard Test Method for Determining the (In-Plane) Flow Rate per Unit Width and
Hydraulic Transmissivity of a Geosynthetic Using a Constant Head

Standard Test Method for Determining Apparent Opening Size of a Geotextile

Standard Test Method for Index Puncture Resistance of Geomembranes and Related
Products

Standard Test Methods for Measurement of Hydraulic Conductivity of Saturated
Porous Materials Using a Flexible Wall Permeameter

Standard Test Method for Measuring the Nominal Thickness of Geosynthetics
Standard Test Method for Measuring Mass per Unit Area of Geotextiles

Standard Test Method for Determining the Coefficient of Soil and Geosynthetic or
Geosynthetic and Geosynthetic Friction by the Direct Shear Method

Standard Test Method for Microscopic Evaluation of the Dispersion of Carbon Black in
Polyolefin Geosynthetics

Standard Practice for Geomembrane Seam Evaluation by Vacuum Chamber

Standard Practice for Pressurized Air Channel Evaluation of Dual Seamed
Geomembranes

Standard Test Method for Measuring Core Thickness of Textured Geomembrane

Standard Test Method for Field Measurement of Hydraulic Conductivity Limits of
Porous Materials Using Two Stages of Infiltration from a Borehole

Standard Method for Determining the Integrity of Nonreinforced Geomembrane Seams
Produced Using Thermo-Fusion Method

Standard Test Method for Determining Tensile Properties of Nonreinforced
Polyethylene and Nonreinforced Flexible Polypropylene Geomembranes
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D6938 Standard Test Method for In-Place Density and Water Content of Soil-Aggregate by
Nuclear Methods (Shallow Depth)

D7005 Standard Test Method for Determining the Bond Strength (Ply Adhesion) of
Geocomposites

D7466 Standard Test Method for Measuring the Asperity Height of Textured Geomembrane

Ecology, 1994, Dangerous Waste Regulations, WAC 173-303, Washington State Department of
Ecology, Olympia, Washington

EPA/600/R-93/182 Quality Assurance and Quality Control for Waste Containment Facilities, 2™
Edition, Waste Containment Facilities, ASCE Press, 2007

EPA, 1994, Standards for Owners and Operators of Hazardous Waste Treatment, Storage,
and Disposal Facilities, 40 CFR 264, U.S. Environmental Protection Agency,
Washington, D.C.

CPCC-MP-QA-599, Central Plateau Cleanup Company Quality Assurance Program, Central
Plateau Cleanup Company, LLC, Richland, Washington
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TABLE 4-1. SOIL MINIMUM TESTING REQUIREMENTS
4-1.1 EARTHWORK
Phase Material Test and ASTM Number Frequency
Grain Size Distribution (C136/D422) 1 per 8,000 yd3
1 per 8,000 yd3
Pre-construction | Trench Backfill Atterberg Limits (D4318)

for soil with > 12% passing
the No. 200 sieve

Modified Proctor Compaction (D1557)

1 per 8,000 yd3

Construction

Waste Trench
Subgrade @

In-Place Density (D6938)

1 per 10,000 ft?

Riser Pipe Trench
Backfill

In-Place Density (D6938)

1 per 100 ft per lift

Leachate Transmission
Trench

In-Place Density (D6938)

1 per lift per 300 ft of
trench

Notes:

(1) ASTM C136 shall be used when the amount of material passing the No. 200 sieve is less than 12% by weight. ASTM D422
shall be used when the fine soil fraction is greater than this value
2) If ASTM D6938 is used at least one ASTM D1556, ASTM D2937, or ASTM D2167, as well as one ASTM D2216 or
ASTM D4643 shall be performed per shift.
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4-1.2 ADMIX SOIL LINER
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Phase Material Test and ASTM Number Frequency
Bentonite Manufacturer's Certificates 1 per 500 tons delivered
Recompacted Hydraulic Conductivity (D5084) | 1 per 20,000 yd?
Standard Proctor (D698) 1 per 20,000 yd3
, Atterberg Limits (D4318) 1 per 5,000 yd3
Admix -
. Natural Moisture Content (D2216) 1 per 1,000 yd3
Pre-construction - - — —
Maximum Clod Size Periodic Visual Monitoring
Belt Scale Measurements 1 per 5,000 yd3
Particle Size Distribution/Hydrometer (D422) 1 per 10,000 yd?
Base Soil Visual Observation Continuous
USCS Classification (D2487) 1 per 10,000 yd3
Visual Observation Continuous
In-Place Moisture-Density | 6 per lift
(Nuclear, D6938)
In-Place Moisture-Density | 1 per lift
(Rubber Balloon, D2167), (Drive Cylinder,
Test Fill Admix D2937) or (Sand Cone, D1556)
Moisture Content (D2216 or D4643) Lllsfgr day if nuclear gauge is
Hydraulic Conductivity (D5084) 1 per lift
Boutwell (ASTM D6391, Stage 1 - Vertical | | per test fill
Hydraulic Conductivity only)
Visual Observations Continuous
In-Place Moisture-Density (Nuclear, D6938) S/acre/lift
In-Place Moisture-Density 1 ver dav. if nuclear cage is
(Rubber Balloon, D2167), (Drive Cylinder, usé)d Y a8
Construction Admix D2937) or (Sand Cone, D1556) ’

Shelby Tube or Drive Cylinder for Permeability
(D5084)

1 per 5,000 yd?, and at least 1
in a corner area

Moisture Content (D2216 or D4643)

1 per day if nuclear gauge is
used
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4-1.3. LEACHATE GRAVEL DRAINAGE LAYERS
Phase Material Test and ASTM Number Frequency
Leachate Drainage Visual Observations Continuous
Gravel Standard Proctor (ASTM D698) () 1 per 10,000 yd3
Type A Grain Size Distribution (C136) 1 per 2,000 yd3
Type B Permeability (D2434) 1 per 2,000 yd?
Construction Type C In-Place Density (ASTM D6938) (D 1 per 10,000 yd3
Ground Penetrating Radar Scan shall be
Primary Leachate completed in the access road areas to
haty verify that the underlying liner system | After Installation
Drain Rock Layer . .
was not damaged during construction
(ERDF-00173 Section 3.2.7)
(1) Type C material only.
4-1.4 OPERATIONS LAYER
Phase Material Test and ASTM Number Frequency
) Visual Observations Continuous
Construction —— ———
Grain Size Distribution (D422) 1 per 2,000 yd3

4-1.5 ANCHOR TRENCH/SIDE SLOPE RISER PIPE TRENCH

Phase Material Test and ASTM Number Frequency
Visual Observations Periodic
Construction Backfill In-Place Density (D6938) 1 per 300 ft of trench
Grain Size Distribution (D422) 1 per 2,000 yd3
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TABLE 4-2. GEOSYNTHETIC MATERIALS MINIMUM TESTING REQUIREMENTS
4-2.1. HDPE GEOMEMBRANE

Phase Material Test and ASTM Number Frequency
_ Resin Manufacturer’s Documentation E Lot
Pre-Shipment ©s Certification and QC Test Results vety Lo
Review (Before Manufacturer’ D ati
Shippin anufacturer’s ocumentation,
pping) Geomembrane Certification and QC Test Results Every Roll
Interface Shear Test (Direct Shear —
D5321) Textured HDPE Liner vs. | 2 Tests Total Per ERDF-00172
Admix Layer
Carbon Black Content (D1603 or
D4218)
Yield Strength (D6693)
Elongation at Yield (D6693) 1 per 20,000 Ib
Break Strength (D6693)
Elongation at Break (D6693)
Pre-Construction Geomembrane Puncture Res1sta.nce (]?4833)
Conformance (Note 1) Carbon Black Dispersion (D5596)
Installing)
(Note 1)
Asperity Height (D7466) Every 2" roll
Thickness (D5199 or D5994
ickness ( or ) Every roll
Extrudate (Note 1) Documentation and Certification Every Resin Lot
Installation Surface | Installer’s Certification of a Suitable | Each  Geomembrane  Panel
Installation Surface Installed
Seam Overlap Every Panel
Beginning of each seaming
Trial Seams period and again at mid-shift
per Welder per Machine
. All Extrusion or Single Wedge
Construction Geomembrane Vacuum Test (D5641) Fusion Welds
. All Double Wedge Fusion
Air Pressure Test (D5820) Welds
Seam Destructive Test (D6392) Min. Avg. of 1 per 500 ft per
(5 peel/5 shear) Welder per Machine
Notes: 1. Testing may be performed prior to shipment from factory.
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4-2.2 GEOTEXTILE
Phase Material Test and ASTM Number Frequency
Pre-Shipment
Review (Before | Geotextile and | Manufacturer’s Documentation, )
Shipping) (Note | Thread Certification, and QC Test Results Every 50,000 ft* per Lot
1))
Mass per Unit Area (D5261)
Grab Strength (D4632)
Pre-Construction Tear Strength (D4533)
Conformance Puncture Strength (D4833)
Testing  (Before | Geotextile Thickness (D1777 or D5199) Every 50,000 ft* per Lot
Installing) ~ (Note Filter Application Only
D Permittivity (D4491), Type A only
Apparent Opening Size — AOS (D4751),
Type A only
Notes:
1. Testing may be performed prior to shipment from factory
4-2.3. GEOCOMPOSITE
Phase Material Test and ASTM Number Frequency
Pre-Shipment
After Bondi .
E)ut ]_S,i; fo(r)cr:l e Geocomposite Manufacturer's Documentation, Every 50.000 Ib
Shipping) p Certification and QC Test Results R
(Note 1)
Interface Shear Test (Direct Shear -
D5321) Textured HDPE Liner vs. Admix | 2 Tests Total
Later
Interface Shear Test (Direct Shear -
Pre-Construction D5321) . Geocomposite vs. Textured | 2 Tests Total
Conformance Geocomposite HDPE Liner

Testing (Note 1)

Interface Shear Test (Direct Shear -
D5321) Geocomposite vs. Operations
Layer

2 Tests Total

Ply Adhesion (ASTM D7005)

Every 100,000 1b

Transmissivity (ASTM 4716) (2) (3)

Every 200,000 Ib.

Notes:

1. Testing may be performed prior to shipment from factory
2. Testing minimum frequency of 1 test per cell floor and 1 test per sideslope
3. Test setup and procedures are set forth in Table 6 of ERDF-00172
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TABLE 4-3. ERDF CONSTRUCTION HOLD POINTS
Phase Activity Hold Point Needed to Proceed
) Subgrade for Before Covering Subject Passing CQA density tests
Excavation . . . )
Liner Portion with Next Layer As-Built subgrade survey completed
Admix Before Placing in Cell Passing CQA tests for test fill and stockpiled
Placement admix
Soil Liner - - ; ) )
Final Surface Before Covering with HDPE Passing CQA tests and observation requirements
ina .
Liner As-Built surveys to verify final soil liner thickness
Delivery Before Shipping Manufacturer's documentation
) Passing CQA conformance tests
Before Installing -
Acceptable interface shear strength tests
CQA review of
HDPE Liner — CONTRACTORs installation records
nstallation Passing CQA test:
Before Covering Subject assmg Q - ke -
Portion with Next Layer CQA visual inspection of panels, seams,
penetrations, and repairs
As-Built surveys of seams, penetrations, and
repairs
Delivery Before Shipping Manufacturer's documentation
Geotextile . Before Installing Passing CQA conformance tests
Installation Before covering subject Portion | CQA visual inspection of panels, seams,
with Next Layer penetrations, and repairs
Delivery Before Shipping Manufacturer’s documentation
Passing CQA conformance tests
G . Before Installing Acceptable CONTRACTOR and CQA
eocomposite . o
Installation Friction Angle tests
Before Covering Subject CQA visual inspection of panels, seams,
Portion with Next Layer penetrations, and repairs
Drainage . Before Covering subject Portion | Passing CQA tests
Installation . X ; -
Gravel with Next Layer As-Built surveys to verity layer thickness
; Passing CQA tests
Operations Installation After Installing g Q - -
Layer As-Built surveys to verify layer thickness
Passing CQA Receipt Inspections
Piping Installation Before Backfilling Trenches

Passing Pressure and Leak Test Results
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