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1. INTRODUCTION

ENVIROTECH ENGINEERING & CONSULTING, INC. (ENVIROTECH) was retained by Washington Closure
Hanford, LLC (WCH) to provide Construction Quality Assurance (CQA) observation and testing
services during construction of Super Cells 9 and 10 at the Environmental Restoration Disposal
Facility (ERDF). The ERDF is located approximately 30-mi. north of Richland, WA, in the 200 West
Area of the Hanford Nuclear Reservation. The U.S. Department of Energy (DOE) administers the
Hanford Nuclear Reservation and ERDF. The construction of two (2) leachate storage tanks (Tanks 3
and 4) and the associated leachate transmission pipeline system were individual components of the
Super Cells 9 and 10 construction project. WCH is under contract to the DOE for construction of
ERDF Super Cells 9 and 10, and ENVIROTECH'S work was conducted under WCH Subcontract

S 3213A00.
This report documents the construction of Tank 4 and the associated leachate transmission pipeline
system. This document represents the third of four (4) certifying reports that document CQA

activities during construction of Super Cells 9 and 10 as follows:

1. Super Cell 9 Final Report;

2. Super Cell 10 Final Report;
3. Tank 4 and Leachate Transmission System Report; and
4. Tank 3 Report.

The three (3) individual components comprising this report are as follows:

@ Leachate Transmission Piping;
@ Tank 4 Construction; and
) Acceptance Test Procedures.

1.1 Scope of Work. The scope of ENVIROTECH'S services for this project segment is outlined in
Exhibit D - Scope of Work and encompasses the following:

A. Mobilization Activities.

. Training requirements and certifications, as outlined in Submittal 5-09 -
Training Matrix.
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Procurement and mobilization of testing equipment, supplies, and
consumables.

Development, review, and approval of submittals.

Delivery and set-up of construction testing equipment to include calibration
of laboratory and field testing equipment and associated documentation.

B. Inspection Activities.

All inspection activities, as defined in the Construction Quality Assurance Plan.

Verification of construction activities to ensure that Construction Quality
Control (CQC) testing was completed to include:

. Leachate transmission pipeline system, leachate storage tank system,
and associated appurtenances;

] Electrical conduit and concrete-encased duct banks;
. Crest pad building concrete and rebar; and
. Crest pad building electrical testing.

C. Acceptance Testing.

Observe and record the results of the dry-run verification of the acceptance
tests conducted by TWS.

Observe and record the results of the acceptance tests procedures (ATP)
conducted by TWS.

D. Documentation.

Preparation of a final certification report to document each construction
component monitored by CQA, as required by the CQAP.

Preparation and submittal of preliminary reports in order to expedite the final
report review process.

: 'IRC
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E. CQA Subcontractor Submittals.
. Submit the subcontract documents listed in Exhibit “I” and in accordance
with the requirements and procedures set forth in Exhibit “1”.
F. Receiving Inspections.
. Conduct receipt inspections to include transportation and handling of
geosynthetic materials.
. Conduct receipt inspections to include transportation and handling of
bentonite materials.
G. Review Construction Subcontractor’s Submittals.
. Review the Construction Subcontractor’s (TWS) engineering submittals listed
in Attachment C of the specifications.
. Review calibration data for the Construction Subcontractor’s testing
equipment to include pugmill scales.
H. Progress “As-Built” Drawings and Specifications.
. Maintain an up-to-date set of Construction Subcontract drawings and
technical specifications.
I “As-Built” Surveys.

. Conduct “As-Built” surveys to demonstrate that the cell’s subgrade; lysimeter
and liner system layer thicknesses (top of admix, secondary drainage,
primary drainage and operations layers); leachate collection; and pipeline
alignments meet the requirements specified in the Construction Subcontr.
drawings and technical specifications.

. Incorporate the “As-Built” survey on the “As-Built” drawings and summarize
in table format to include survey points in a 50-ft. grid corresponding to the
Washington State Plane coordinate system Northing, Easting, and Elevation.

. Prepare drawings in accordance with SC 4.3 — Subcontractor-Furnished
Drawings, Data, and Samples (Exhibit “B”).
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J. Meetings.
) Attend and participate in weekly progress meetings administrated by WCH.

Plan supplemental meetings, as necessary, to coordinate activities with the
ERDF Operations Subcontractor, WCH, and others.

K. V. k Excluded. Work specifically excluded from the scope of work included:

) CQA support trailers and utilities;

o Construction work associated with Exhibits “E” and “F”;
. Cultural/ecological assessments or reviews;

. Radiological control support/personnel monitoring; and
) Supplying radiological postings (signs and labels).

Project Specifications. The work was conducted in accordance with the following
documents:

. Construction Specifications and Drawings for Environmental Restoration Disposal
Facility (ERDF), Super Cells 9 and 10, Hanford Site, Richland, Washington, prepared
for WCH by Weaver Boos, Inc., and dated November 13, 2009.

. Construction Quality Assurance Plan (CQAP) for Environmental Restoration Disposal
Facility (ERDF), Super Cells 9 and 10, prepared for the U.S. Department of Energy by
Weaver Boos, Inc., and issued for construction on November 13, 2009.

In addition, all work described in this report was conducted in conformance with all issued
design clai cations d modifications as well as supplier deviation disposition requests
(SDDRs) and approved contractor submittals.

Key Project Operational Organizations.

o Tradewind Industries, Inc. (TWS) of Kennewick, WA, served as the construction
subcontractor for St er Cell 9.
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DelHur industries, Inc. (DH1) of Port Angeles, WA, served as the primary construction
subcontractor to TWS for the construction of Super Cell 9.

Gundle/SLT Environmental, Inc. (GSE) of Houston, TX, provided the 40-mil. LLDPE
geomembrane material.

Environmental Specialties International Inc. (ESI) of Baton Rouge, Louisiana, served as
the liner installer/subcontractor under TWS.

SKAPS Industries of Athens, Georgia, supplied the 8-oz. geocomposite geotextile
materials (Type A and Type B, respectively) and geocomposite materials.

ISCO Industries of Louisville, Kentucky, supplied the leachate collection and riser
piping.

American Electric of Richland, WA, served as the electrical subcontractor to TWS for
construction of Super Cell 9.

Total Energy of Ricl u WA, served as a subcontractor to American Electric for the
logic controls associated with the leachate transmission system.

Leak Location Services (LLS) Inc. of San Antonio, Texas, performed the electronic leak
detection surveys on the Tank 4 liner systems.

Baker, McHenry and Welch Constructors (BMWC) of Indianapolis, Indiana, served as
the piping installer/subcontractor under TWS.

Columbia TecTank of Kansas City, MO, provided the Tank 4 design and tank
materials.

Thompson Tank of Downey, CA, subcontracted to Columbia TecTank to provide
on-site tank component assembly.

Stratton Surveying Inc., of Kennewick, WA, served as the CQA surveyor for Super
Cell 9 and provided the CQA “As-Built” drawings.

Precision Ceosynthetic Laboratories (PCL) of Anaheim, California, and Texas
Research Institute, Inc. (TRI) of Austin, Texas, served as the CQA testing laboratories
for geosynthetic materials.

-
N

IVIF

ECI 2500 North Eleventh Street = PO Box 6029 e Enid, Oklahoma 73702 & (580) 234-8780 » Fax(580) 237-4302

s EERING o v uTING, ING












TANK 4 AND LEACHATE RANSMISSION SYSTEM REPORT
CONSTRUCTION QUALITY ASSURANCE (CQA)

ENVIRONMENTAL RESTORATION '¢ L FACILITY (ERDF)
SuPER CELL 9

SUBCONTRACT S013213A00

JANUARY 2011 (010032)

Following delivery to the site, the materials were placed in holding areas for CQC
receipt and verification that the piping corresponded to the requirements set forth in
the referenced submittal and construction specifications.  Manufacturer Quality
Control (MQC) certifications are included in Appendix B.

2.2.3 Earthwork Backf . The backfill utilized for the leachate transmission system piping
trenches consisted of the excavated structural fill material from the north berm.
Eleven (11) structural fill samples were collected during the course of the project.
The testing conducted by CQA personnel on the co ted samples included the
following:

0 Modified Pr  tor pursuant to ASTM D1557;

O Crain-size distribution (mechanical sieve) tests pursuant to ASTM D2487
(Classification of Soils for Engineering Purposes);

o Atterberg Limits pursuant to ASTM D4318; and
0 Sieve Analysis pursuant to ASTM D422.

The laboratory analytical results from this testing event were utilized to analyze the
field test measurements.

All fill associated with earthwork backfilling activities associated with installation of
the leachate transmission system piping is considered to be utility backfill, as specified
in the site work section of the project specifications. Therefore, the compaction
requirement is 90% of the maximum dry density, as determined by the modified
proctor (ASTM D1557) analytical results. The CQA Plan specifies that one (1)
in-place moisture density test (ASTM D6938) be conducted every 300-ft. per trench
lift. CQA conducted 205 in-place moisture density tests on the leachate transmission
pipeline system to meet the testing frequency requirements set forth in the CQA plan.
The laboratory analytical results are included in Appendix C.

2.2.4 Pipe Testing. After the pipes were welded together and installed between the
manholes, CQC personnel conducted pressure testing on all pipes and associated
welds. The inner pipes were hydrostatically tested while the outer annular spaces
were pneumatically tested, in accordance with the requirements set forth in the
testing specifications.  In addition, CQA personnel verified and independently
inspected each weld, in accordance with the requirements set forth in the testing
specifications. The laboratory analytical results are included in Appendix C.

]
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the project specifications. The conformance test results are summarized in
Appendix F.

In addition to the conformance tests, the geosynthetic (GSE) manufacturer
provided a quality control documentation summary for each roll of  JPE
geomembrane. The quality control documents and test results were reviewed
by ENVIROTECH personnel and determined to be in compliance with the
project specifications.

3.3.7.2 Liner Deployment. ESI submitted a proposed panel layout drawing
graphically depicting the number and orientation of the geomembrane panels
prior to deployment of the geomembrane. During deployment activities,
ENVIROTECH recorded the approximate location of the panels deployed. The
secondary geomembrane liner panel layout is graphically depicted on the
drawing included in Appendix A.

During deployment of the geomembrane liner panels, ENVIROTECH personnel
provided the following services:

. Confirmation of panel overlap;

. Visual observation of overall sheet quality; and

. Assignment of a unique identification number to each panel
deployed.

3.3.7.3 LLDPE Geomembrane Liner Seaming. All LLDPE geomembrane seaming
was conducted by ESI personnel and observed by ENVIROTECH personnel.
Trial seams were made by each welding technician at the beginning of the
shift and at mid-shift utilizing the type of welder to be operated. In addition,
trial seams were required in the event the type(s) of material being welded
changed. Sample coupons were cut from each trial seam and tested in the
peel-and-shear test modes using a calibrated tensiometer provided by ESI. If
a trial seam failed during field testing, the welder and welding technician
associated with the failing trial seam were not allowed to weld on the
geomembrane liner until they completed a trial seam that passed the field
testing requirements set forth in the specifications. A summary of the trial
seam testing results is presented in Appendix G.

All seam | operations were observed and documented by ENVIROTECH

)

personnel. The entire length of all seams, patches, or other repairs were

- 14
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observed and documented either during or shortly after completion.
Approximately 760-If of welding was required to join the secondary
geomembrane liner panels. A summary of CQA seaming observations is
presented in Appendix G. The approximate locations of the secondary
geomembrane liner seams are graphically depicted on the drawing included
in Appendix A.

3.3.7.4 Non-Destructive Seam Continuity Testi The non-destructive seam

continuity testing was conducted by ESI personnel and ol ‘rved by
ENV  TECH personnel. All seams  ween panels as well as repairs made to
the  ymembrane liner system were non-destructively tested. The three (3)
types of non-destructive tests used for this project are as follows:

. Vacuum box testing on extrusion welds;
. Air pressure testing on double hot-wedge fusion welds; and
. Spark testing on pipe boots and skirts.

Vacuum box, air pressure, and spark testing were conducted in accordance
with the requirements outlined in the project specifications.

All leaks or discontinuities detected in the seams were marked and
subsequently repaired in accordance with project specification requirements.
Documentation summarizing the observations made during non-destructive
testing of the seams and repairs is presented in Appendix G.

3.3.7.5 Secondary Geomembrane Liner Repairs. Defects observed in the

secondary geomembrane liner were assigned a unique identification number
by ENVIROTECH who located and marked the defects in the ld for repair.
The di «cts were repaired and non-destructively tested by ESI in accordance
with the project specification requirements. A summary of the defects and
associated repairs is presented in Appendix G. The approximate defect repair
locations are graphically :picted on the drawing included in Appendix A.

3.3.7.6 Destructive Testing. A total of six (6) initial destructive test samples were

collected  fusion-weld sample, secondary; 1 fusion-weld sample, primary; 2
extrusion-weld samples, secondary; and 2 « ‘usion-weld samples, primary)
and tested using a calibrated tensiometer in ENVIROTECH'S on-site laboratory.
The destructive testing frequency requires at least two (2) _ structive test
samples for factory panel or one (1) test per 500-If/welder. The six (6) fusion-

ENVIRC
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4.3

5.1

5.2

5.3

5.4

5.5

On Wednesday, January 12, 2011, following repair of the MOV electrical disconnect, CQA
participated in the continuation of ATP testing on Tank 4 and the leachate transmission line
which was successfully completed and documented on the ERDF Leachate Storage Tank 4
and Leachate Transmission System Acceptance Test Procedures (ATPs) — Test Execution Forms
in Appendix J. The continuing testing was documented as Exception 1 to the ATP testing
procedures.

Leachate Removal System Performance”™ ting. The leachate removal system performance
testing was removed from the CQA Plan by the supplier deviation disposition report (SDDR)
08. However, this testing shall be conducted by the ERDF operations subcontractor as part of
start-up procedures. The SDDR-08 is included in Appendix /.

5. DOCUMENTATION

Daily Reports. Daily reports compiled from the field books maintained by each on-site CQA
staff men  2rincluded the following:

. Reference to the field books utilized that day by CQA staff;
. Met:  ological information;

. A summary of the day’s activity; and

. Hi lights of unresolved issues, if any.

A compilation of the iily reports is included in Appendix H.

Inspection Data Sheets. All previously-referenced field and laboratory test data was
recorded on Inspection Data Sheets and included in their respective Appendices.

CQA Progress Reports. CQA Progress Reports were prepared weekly to summarize work
activities, « servations, and testing conducted by CQA. In addition, the reports provided a
summary of construction activity and associated problems, if any. All CQA Progress Reports
are included in Appendix H.

Photograph Log. Daily photographs were taken to provide photo documentation of the
work progression, CQA-identified issues requiring special notice, and other items of interest.
. ne Photograph Log is included in Appendix H.

Suj ier/Contractor Deviation Disposition Request (SDDR/CDDR) Documentation.
ENVIROTECH issued eight (8) SDDRs during the course of the project. The CQA and

20
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contractor SDDR documentation affecting Super Cell 9 constr on is included in
Appendix |.

5.6 Non-Conformance Reporting. One (1) non-conformance report was issued during the
course of Tank 4 and Leachate Transmission System Installation, and is included in

Appendix |.
6. CONCLUSIONS

e activities summarized in this report are associated with construction of Super Cell 9 at the

vironmental Restoration Disposal Facility (ERDF) located approximately 30-mi. north of Richland,
WA, in the 200 West Area of the Hanford Nuclear | :rvation. {VIROTECH ENGINEERING &
CONSULTING, INC.’S personnel observed all activities associated with facility construction. Based on
these observations and the results of the testing conducted, it is ENVIROTECH’S opinion that Super
Ce 9 has been constructed in compliance with the design drawings and project specification
requirements, including the Design Change Notices (DCNs) documented in this report.

21
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Examples of Estimated Bolt Torque to “Seat” the HDPE Flar~- “-ca To
e s e e L =10

A Butterfly-Valve, Steel Pipe Flange, or Ductile Iron F!a‘nl—') ge.

The engineer of record is usually responsible for establishing each flange joint criteria, and
performing the required calculations to determine the initial and residual torque values.

These estimated lightly Jubricated torque values assume the flanged joint connects ons HDPE
flange-adapter to a Butterfly-Valve or Steel Pipe flange of Schedule 40 ID, or a Ductile-iron flange.

For bolting t jes or butterfly valves, the flange face contact area is iust over haif that of
HDPEto | so calculated bolt torque for this flange pair will be ms )y lesa than the
values lis .

Dimensional flange data should  obtained for each case from the pipe flange suppliers, so as to
be able to calculate the face contact area.

These ~‘imated values are based on non-plated boits and studs, using a K=0.16 for lightly greased
bolts ana ni These calculations uss an HDPE material minimum and maximum compressive
seating stress of 1200-psi to 1800-psi.

IPS LJF Initiay Minimum [nitlal Maximum  HDPE
Nominal Bolt Dia. Number Lubed Flange OD
Plpe§ :  (Inches) of Bolts Torgque (Fi-Lbs) Steel Pipe D
( inches)
o 0.625 4 22 32 3,90 7 2.¢
3" 0.525 4 30 45 5.00 / 3.088
4 0.625 8 L 45 .80 1 4.026
5 0.75 . 8 44 86 7.50 | 4.40
g” 075 ] 4 g8 - 8.50 / 8.06
8" 0.75 g 581~ 88 10.63/7.98
10" 0.875 12 58 a8 12.757/10.02
12 0.875 12 756" 114 15.00 / 11.94
14~ 1.000 12 140 210 17501 13.13
T 1.000 16 140 210 20,00/ 15.00
18" 1125 18 140 210 21.42!18.38
207 1.125 20 140 210 23.50/18.81
22" 4.25 20 160 240 25.80/ 21.25
24" 1.25 20 180 270 28.00/23.25
26" 1.25 24 180 270 30.00/ 25.25
28 1.25 28 180 270 32.30/27.25
30" 1.25 28 180 270 34,30/ 29.25
32" 1.50 28 240 360 36.50/ 31,00
34» 1.50 32 240 380 38.50 7 33.00
38" .50 32 260 380 40.80/ 35.00
40" 1.50 36 310 465 46.00 / 39,00
42r 4,50 36 310 485 47.50/ 41.00
48" 1.50 44 310 485 £4.00/ 47.00
547 1.75 44 365 550 60.00/ 53.00

Traln and supervise the bolting persannel. Tell the crew what Is to be accomplished, why, and explain that
good resuits are not automatically achieved. Skl and care are essentlal. Bolted Joint assembly Is a
technical skill that is not common In the construction and maintenance profession, belna eonsidared more
ke a speclalty. There is no universally accapted testing, nor certification, of bo  -Joint assembiy
mechanics, With no common training, certificatlon, nor standards, it Is no surprise tnere Is +- 25%
variability In 2 mbly torqua. Spacifications and Instructions by the engineer, followed by trained
mechanics, help 1o solve the dilerm
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