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Construction Quality Assurance

e Definition:

— Construction Quality Assurance (COA) - A
planned and systematic pattern of means
and actions designed to assure adequate
confidence that materials and/or services
meet contractual and regulatory

requirements and will perform
satisfactorily In service.
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Earthwork Construction Activities

: Compaction —
Backfill Compaction — Smooth Drum
Jumping Jack Vibratory Roller
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Earthwork CQA Activities

Soil Testing Modified Proctor

Particle Size ASTM Provides the percentage of a
D422 given particle size within a soll
sample, used in soil classification

Atterberg ASTM D Provides plasticity information for
Limits 4318 clays and silts

Saoil ASTM D Classifies the soil as sands, silts,
Classification 2487 gravel, etc. based on particle size

Modified ASTM D Provides the maximum density of
Proctor 1557 a given soil type

Modified Proctor
Hammer
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Earthwork In-Place CQA Testing
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Sand Cone Compaction Nuclear Density Testing by
Testing by ASTM D1556 ASTM D6938
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Subgrade Preparation Activities

The subgrade is fine-graded and Floor is proof-rolled and observed for
tested for compaction. protruding objects
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Subgrade CQA Activities

Subgrade Acceptance _ .
Forms Visual Inspection

[ ENVIROMMENTAL SPECIALTIES INTERNATIONAL, MC
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Geosynthetic Activities

Geosynthetic Clay Geomembrane Geocomposite
Liner Installation Installation Installation
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Geosynthetic Clay Liner CQA Activities

Manufacturer’'s documentation review
Subgrade preparation

Confirmation sampling - independent lab confirms minimum
requirements are met

Interface shear testing Bentonite Seal

On-site material inventory

Overlap and bentonite seal
Overlap

GCL Hydration "
Af‘:
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Geomembrane CQA Activities

e Prior to material arriving onsite:
— Manufacturer’'s documentation review

— Confirmation sampling - independent lab confirms
minimum requirements are met

— Interface shear testing

e Once onsite:
— On-site material inventory

— Documenting: seams, trial welds, repairs, non
destructive and destructive tests, panel placement
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Geomembrane
Seamin and _ __Testing
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Geomembrane CQA Testing

Laboratory Destructive

On-site Destructive Testing Testing

TEST REPLICATE NUMBER PROJECT
PARAMETER 2 3 4 5 MEAMN SPEC.
Sample 10: D5-39
Heat Fusicn
Faal &

Peel B

Shear Strength (ppi)
Shear Elongation @ Break (%)
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Geomembrane CQA Review

Visual Seam Monitoring Defect Observation
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Geomembrane CQA Documentation

PDAs are used to collect and store
Data InpUt the following in the project database:

Material Inventory: Roll
number, size

Panel placement: Roll
number, location, size

Seams: time, seaming
equipment, installer ID,
lengths, panels, non-
destructive tests

Repairs: time, equipment,
installer ID, size, location
Destructive tests: field test
results, lab test results,
location, associate repairs,
installer ID

Trial Welds: time, equipment,
testlng results installer 1D
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Geomembrane CQA Documentation
Example: Seaming Data Output

Geosyntec C Phase-Panel 1- Panel 2 — Start — End BRC

Hachr Hemediarion (Csmman

consultants ) o
Production Seam Log AII’ TeSt (AT) - Beg'nnlng
Progect: BRC.CAM Phase T ProiNo SCOAL3 pressure/end pressure

Location: Henderson, MW o fi
Descniption: Geomembrans Iiner Swstem /

Material Tvpe aml - 2 Specifications: i syfre -30 ps in = 3 psi loss Wacimmm Box: 5 psi for 10 seconds /
v 4

Primary / Secondary: Primary

Production Seam % Location Nondestiffetive Test
S

Daate Timee Mach. ID| Cper. ID Length O Lecation Dretail COper. | Result

N
Series-Seaml-Seam?-Bezn-End (ft)

bl

11/6/2008 1:2 1210 JC 2-052-033-000-100 100 0-100 3030 BES
11562008 1:37 1208 IC 2 046-055-000-026 26 0-26 20030 BRS
1162008 1: 1210 SR 2-054-055-000-031 31 .
11/6/2008 1:4 /N0E JC 2-046-054-000-042 42 / CQA M On |t0r I n ItIaIS
11562008 1: 208 IC 2 046-033-000-026 26 0-20 IV oS
11762008 : 1210 JC 2-056-057-000-200 200 0-200 3030 BES
11/6/2008 : ,1 10 SE 2-056-037-200-398 198 200-398 Ao BES

We|d|ng MaChine NUDEE =055 w0som = Pass/Fail ==*
0-21 2030 BES

2 039-056-000-021
F2008 S04 1208 JC 2-038-056-000-022 CL - 2030 BES
CL - 30030 BEE:3

1177/2008 8.08 1208 IC 2-037-053CG-000-022
SR2008 2:13 1208 J% 2-036-036-000-022 CL - 3030 BES
Tt ﬂBRS

i SR2008 8:17 1208 JC = G- 000-022
Installers Operator’s Initials Zzx=

11/7/2008 8:23 1208 Ic 2-034-036-000-023
72008 220 1208 iC 3-033-036-000-022 BRS
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Seam Monitoring

Geosyntec
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Geocomposite CQA

Documentation:

Prior to material arriving
onsite:

— Manufacturer’s
documentation review

— Confirmation sampling -
independent lab confirms
minimum requirements are
met

— Interface shear testing

Once onsite:
— On-site material inventory
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Operations Layer Construction Activities

<1 inch Material Screening Material Placement

22/08/2008
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Operations Layer CQA Activities

_ Maximum Particle Size
Layer Thickness Monitoring Monitoring
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Waste Placement Construction Activities

Placement Compaction
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Waste Placement CQA Activities

Onsite Waste Testing

 Percent Solids Testing

— 1 per 5000 cy of a waste
type

— Performed after
sludge/sediment drying
and mixing activities

— Confirms waste material

will not generate liquid
after placement in CAMU
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Waste Placement CQA Activities

Test Pad Construction

Test pad used to generate
method specification for
waste placement.

Test pad confirms the
following is adequate for
compaction:

— 3 passes with compactor

— Material should not rut
when 40-ton truck is
driven on compacted
material
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Waste Placement CQA Activities

Proof Rolling Documentation
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CQA Documentation

Weekly Summary
Memorandums

Geosyntec®
« Summarizes:

— Activities by phase

— Upcoming schedule

— Submittals, design
changes, and requests
for information received

— Results of waste testing
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CQA Documentation

CQA Report

e Submitted after each
Phase

« Waste placement not
allowed until report is
approved

Summarizes:
— CQA Activities
— Submittals
— Design changes
— Requests for Information
— As-built data
— Warranties
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